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AM2 Series 
AMS Series 
AM33 Series 
ARM7 Series 
MIN1500 Series 


Request for your special attention and precautions in using the technical information 
and semiconductors described in this book 


(1) An export permit needs to be obtained from the competent authorities of the Japanese Government if any of 
the products or technical information described in this book and controlled under the "Foreign Exchange and 
Foreign Trade Law" is to be exported or taken out of Japan. 


(2) The technical information described in this book is limited to showing representative characteristics and 
applied circuits examples of the products. It neither warrants non-infringement of intellectual property right 
or any other rights owned by our company or a third party, nor grants any license. 


(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the technical 
information as described in this book. 


(4) The products described in this book are intended to be used for standard applications or general electronic 
equipment (such as office equipment, communications equipment, measuring instruments and household 
appliances). 

Consult our sales staff in advance for information on the following applications: 

e Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion 
equipment, life support systems and safety devices) in which exceptional quality and reliability are re- 
quired, or if the failure or malfunction of the products may directly jeopardize life or harm the human body. 

e Any applications other than the standard applications intended. 


(5) The products and product specifications described in this book are subject to change without notice for 
modification and/or improvement. At the final stage of your design, purchasing, or use of the products, 
therefore, ask for the most up-to-date Product Standards in advance to make sure that the latest specifications 
satisfy your requirements. 


(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum rating, 

the range of operating power supply voltage, and heat radiation characteristics. Otherwise, we will not be 
liable for any defect which may arise later in your equipment. 
Even when the products are used within the guaranteed values, take into the consideration of incidence of 
break down and failure mode, possible to occur to semiconductor products. Measures on the systems such as 
redundant design, arresting the spread of fire or preventing glitch are recommended in order to prevent physi- 
cal injury, fire, social damages, for example, by using the products. 


(7) When using products for which damp-proof packing is required, observe the conditions (including shelf life 
and amount of time let standing of unsealed items) agreed upon when specification sheets are individually 
exchanged. 


(8) This book may be not reprinted or reproduced whether wholly or partially, without the prior written permis- 
sion of Matsushita Electric Industrial Co., Ltd. 
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@ Performing Searches 


This manual offers three methods to find the information you need quickly. 
(1) To search for the start of a series, refer to the index at the beginning of the volume. 
(2) To look for a particular listed product, refer to the chart of listed products at the beginning of the volume. 
(3) The names of the listed products are located at the top right corner of every page. This makes it possible to leaf through the pages 


and stop at the place where the desired product name appears. 


@ Format of this Manual 
This manual is divided by lists, specifications for the various series, package lists, and the glossary. The page layout for the series 
specifications is composed of the product name, the specification support tools, and the pin configuration. Shown below is a sample of 
page layout and the meaning of each section. 


Package 


Minimum instruction 
execution time 


Interrupts 


I/O pins 


Electrical 
characteristics 


Product name 


_} MN1010273 








T type MN101C273 

FROM (xé-bit) 4K 

TE RAM (x8-bit) 05K 
(Conventional Package) (SDIP028-P-0400) 


Execution Time 1.00 us (at 2.0 V to 5.5 V, 2 MHz)* 


* The lower limit for operation guarantee for EPROM built-in type is 2.7 V. 











Interrupts * RESET * Watchdog + Exten External | * Timer 2 + Timer 3 ¢ Serial 0 * A/D conversion finish 
Timer Counter Timer counter 2 i nt) 
soul 
Tim 28. 
(sq output, event count, generation of remote control carrier, serial 0 baud rate timer) 





Clock source +--+ 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 


external clock input 
Interrupt source sooner coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Interrupt source «----------- 1/1048576 of system clock frequency 





Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
Clock sor sete | m clock frequency; 1/2 of timer counter 3 frequency 













1/0 Pins V0 16 | *Common use * Specifie able * Input/output selectable (bit unit) 





able 











Input 6 | *Common use * Specified pull-up resisto 





A/D Inputs 10-bit x 4-ch. (with S/H) 





Special Ports Remote control carrier signal output, high-current drive port 


E Electrical Characteristics 


Supply current 









































Limit 
Parameter Symbol Condition Unit 
min | typ | max 

Operating supply current IDDI fosc = 8.39 MHz, VDD = 5 V 25 mA 
Supply curren t at HALT IDD2 fosc = 8.39 MHz, VDD =5V 3 mA 
VDD =5V, Ta = 25°C 2 yA 

Supply current at ST IDD3 
VDD = 5 V, Ta = -40°C to +85°C 2 0 yA 

12 





Pin Assignment 


P27, NRST 
P20,IRQO 
P80,LEDO 
P81,LED1 < 
P82,LED2 < 
P83,LED3 
P84,LED4 
P85,LED5 
P86,LED6 
P87,LED7 
P00,SBO 
PO1,SBI < 
P02,SBT < 
VSS 





Pin assignment 


MN101C273 L) 


(_): Conventional Package 


28 L— vpp 
27} osc 
26 |-> osc2 
25 k— MMOD 
24 ke» Pd 
23 ke» P13,TMIO3 
273. -«-22. K-> P12, TMIO2 
21k Pll 

20 > P10,RMOUT 


19 kK— PA3,AN3 
18 K— PA2,AN2 
17 Jk— PAIL,ANI 
16 K— PAO,ANO 
15 k— P21,IRQI,SENS 





SDIP028-P-0400D ‘Pb free 
(SDIP028-P-0400) 





Support Tool 

TF in-circuit Emulator PX-ICE101C/D+PX-PRB101C27-SDIP028-P-0400 

TW EPROM Built-in Type Type MNI01CP273 
ROM (x 8-bit) 4K 
RAM (x 8-bit) 0.5K 








Minimum instruction execution time 


0.238 Ls (at 2.7 V to 5.5 V, 8.39 MHz) 





Package 


(Old Package) 


SDIP028-P-0400D *Pb free 


SDIP028-P-0400) 





Support tools 


How to Read This Manual 


M@ Description 


@ Type 
Development status may be either “in production” (no indication), “ES (Engineering Sample) available’, “Under Development”, or 
“Under Planning’. 
Please indicate the values in square brackets (“[ |”) when you order ROM. 


@ Package 
The lead-free package is referred to as "*Lead-free." For details on the conventional package, see the contents enclosed in parentheses ( ). 
For information on the supported packages, be sure to contact our business reception. 


@ Minimum instruction execution time 
If it is possible to select the microcontroller operation clock (OSC or X), execution times are given separately for the main clock 
and the sub-clock. 
When two types of minimum instruction execution time are given with no special description, the values are given as variations in 
the operating voltage range or oscillation frequency. 


@ Interrupts 
Interrupts are listed by source. 
When jointly used, values are separated by a slash (*/’). 
The number of sources indicated in the list is the total number except RESET. 


@ 1/0 pins 
The number stated is the number of ports available for general use. 
The detailed description provides an explanation of each pin. “P” is an abbreviation for “port”. 


@ Electrical characteristics 
The values listed under electrical characteristics are all reference values. 


@ Piggyback 
Development status is either “available” (no indication) or “Under Development”. 


@® EPROM built-in type, Flash memory built-in type 
Development status may be either “in production” (no indication), “ES (Engineering Sample) available’, “Under Development”, or 
“Under Planning”. 
Specifications may vary slightly from the chip described. Please consult our sales staffs. 


@ Note! 
For information regarding chip development status, package, piggyback an EPROM built-in type, and availability of flash memory built-in 
type, please consult our sales staffs (contact points are listed at the end of this manual). 


M@ Note on Naming 
lf the additional digits for customer ROM version, etc. should produce a device name exceeding 12 characters, we reduce it to 12 
characters with the following schema. 
The final device name appears, however, on delivery specifications and similar documents. 


Description Full device name (13 or more characters) Abbreviated name (12 characters) 
4-bit microcomputer MN1i5 ------ —_ MNY S22e2 
8-bit microcomputer MN101 ----- —_» MNB ----- 
16-bit microcomputer MN102 ----- —_» MNP ----- 
32-bit microcomputer MN103 ----- —_» VNZSeee= 


If a device name still exceeds 12 digits regardless of the use of the abbreviated name, the name shall be determined according to 


a separate standard. 
How to Read This Manual 3 


How to Read This Manual 


PRODUCTS 


Products 


88-bit Single-chip Microcomputer AM1 (MN101) Series 
































































































































































































































































































































sec es Operating ; 
ROM RAM Built-in | Built-in | 1/0 | Speed Interrupt) Timer Serial A/D | D/A 
Category Type (x 8-bit) (x 8-bit) Package EPROM | Flash ((Pins)) (us) sa Sources Counter Interfaces (Pins) | (Pins) Be EGY Fade 
MN1010273 4K 0.5K SDIP028-P-0400D 22 0.238 | 2.71055 7 8-bit x 2 4 12 
MN1010425 8K 0.25 K Saat as 39 *5 oh, 4.5 to 5.5 10%4 Synchronous Type i 
ee TOFP048-P-07078 125 2.0 to 5.5 /Half-Duplex UART x 1 
16 K 8-bit x 3 
MN101C457 0.5K QFP044-P-1010F 37 0.1 4.510 5.5 11 | 16-bitx 1 16 
0.1 Synchronous Type 
MN1010539 oan TQFP048-P-0707B 40 62.5 14 TUART x4 18 
MN1010309 1K 0 7 Synchronous Type x 1 
LQFP064-P-1414 94 17 Synchronous Type 20 
MN101C30A /Half-Duplex UARTx1 | 
32 K 1.5K -—_— 
MN101C28A 
LQFP080-P-1414A 4.510 5.5 
MN101028C 48 K TQFP080-P-1212D 0 201055 abit x5 
2K QFP084-P-1818E 105 16-bit x1 Synchronous Type x 1 
MN101C28D 64 K Synchronous Type 24 
ADC 70 18 /Half-Duplex UART x 1 
Built-in Type | MN101C28F 4K Synchronous Type Site |e 
/Single-Master |2C x 1 
MN101C28L 96 K 10K LQFP080-P-1414A 
MN101C51F 6K 28 
Synchronous Type x 1, Synchron- 
MN101C61D 64K 3K 0.1 me to 3.6 8-bit x 7 ous Type/UART x 2, 
TQFP080-P-1212D O 0.2 1 to 3.6 16-bit x 1 Synchronous Type : ve 
MN101C61G 128 K 12K Y 125 1.8 to 3.6 je [Single-Master I2C x 1 
MN101C62D 64K 2K 01 | 451055 , pyngironeuls Wipe 
pee : 025 | 271085 mee | mene 2% 
MN101C62F 96 K 4K 62.5 2.0 t05.5 : /UART x 2” 
MN101C67D 64 K 6K 0.1 2.5 to 3.6 B-bit x 6 Syne. Type x 1,Sync. Type/ 
TQFP080-P-1212D = O 69 0.2 2.1 to 3.6 26 46-bit x 1 UARTx 2, Sync. Type 7 40 
MN101C67G 128 K 10K 625 | 18 1036 6-bitx 1 | Gingle-Master 2x 1, 2C slave x 1 
#3 -D. 0.1 8-bit x 6 | Synchronous Types/UART x 2 = 
MN101CF91D 64 K 2K TQFP048-P-0707B As 38 625 23 te-bit 2 Single-Master I°C x 1 6 
MN101E16K? 256 K 12K 27 1036 
9 7103 5 Synchronous Types/UART x 3, 
#3 QFP100-P-1818B * 0.0588 ee: 8-bitx9 | — Synchronous Type/Single- 
MN101E16L 320 K 1. We cena eae , | ® | 306 29 he bitx 4 Master PCx 1, : _ 
O Synchronous Type/ I*C x 1 
MN101E16M*! 384 K 20K 
01 B-bit x5 Synchronous Type x 1 
MN101C08C 48 K 1.5K QFP084-P-1818E - 68 195 17 Synchronous Type 48 
16-bitx1] —/Half-Duplex UART x 1 
MN101C49G 128 K 4K O eee Synchronous Typext | g | q 
MN101C49H 160 K i. he Oo |e | 2 _— 93 | Bbitx6 SMART 2 52 
LQFP100-P-1414 62.5 16-bit x 1 Synchronous Type 
MN101C49K 224 K 10K /Single-Master I¢C x 1 
‘ Synchronous Type/ 
DAC MN101C77A"! 32 K 1.5K LOFPOS4-P-1414 0.1 2.5 to 3.6 B-bitx 5 UARTx 2 
Built-in Type Ov 02 | 21t036 | 22 : Single-Master2Cx1/) | 7 | 27) — | — 
TQFP064-P-1010C * oS 16-bit x 1 g 36 
MN101C77C 48K 3K 62.5 1.8 to 3.6 Synchronous x 1 
°C slave x 1 
MN101E01J 192 K 10K = 
MN101E01K 256 K 10K QFP100-P-1818B Synchronous Type/UART x 3 
Hem O 84 0.0625 3.0 to 3.6 26 8-bi Xf Synchronous Type 8 1 60 
MN101E01L 320 K jak. | POEEMOO rR Iet4 625 jee 16-bitx1] —jgingle-Master PC x 2 
MN101E01M 384 K 20 K 
QFP044-P-1010F' 35 0.1 2703.6 . Synchronous Type/UARTx2 | 4 Beers 
MN101C78A*! 32 K 15K oO" 05 181036 oy | Bbitxs Synchronous Type) = | — 64 
62.5 jen a6 16-bitx2}  Single-Master 2C x 1 cOM4 
TQFP048-P-0707B 40 ote: I2C slave x 1 7 
MN101C485 8K 
05K LQFP064-P-1414 47 0.1 45to05.5 12 8-bit x 3 Synchronous Type 8 SEG25 68 
TQFP064-P-1010B 125 2.0 to 5.5 16-bit x 1} /Half-Duplex UART x 1 COM4 
MN101C487 = 
LCD eH) ee 
Built-in Type 16K 
MN101C527 3 ig 4 70 
0.1 4.5 to 5.5 hi 
MN1010589 24K 15K — | LOFPO64-P-1414 49 | 025 | 271055 Peal. fois Une rae 
62.5 | 201055 mee - 
O 18 74 
MN101C58A 32 K 8 
hi Synchronous Type x 1 
MN101C39C 48 K 2K | TOFP080-P-1212D _ | 61 - oe : ae 14 a ~ Synchronous Type ar 78 
mI bILXT | /Half-Duplex UART x 1 






































*4 11 for other than TQFP048 
*7 Serves as AD pin, as well 


*1 under development 

*5 x37 for QFP044, x36 for SDIP042 
I/O: at single chip mode 

Page: Please ask our sales offices about the product of ‘—". 


*2 ES (Engineering Sample) available *3 under planning 
*6 No low-speed mode for types other than TQFP048 


6 Panasonic Products 


i 8-bit Single-chip Microcomputer AM1 (MN101) Series (Continue) 
























































































































































































































































































































































ie Operating ; , 
r Package Built-in V0 Voltage. | Interrupt | Timer Serial AID | DIA 
caleaoly 9 EPROM (Pins) vy Sources | Counter Interfaces _| (Pins) |(Pins) 
MN101C54A 32K 
O 80 
a os an _P. O 0.1 4.5to5.5 , Synchronous Type x 1 
QFP084-P-1818E 8-bit x 5 
LQFP080-P-1414A 65 0.25 2.7 to 5.5 19 16-bit x2 Synchronous Type 8 
MN101C66D 64 K 62.5 | 2.0t05.5 /UART x 1 
SEG32 
oO” coms) 84 
4 
MN101C66G 128 K 4K 
MN101C70C 48 K 2K = 0.1 30 to 3.6 Synchronous Type 
LQFP080-P-1414A - oO" 66 0.235 181036 00 8-bit x6 | /Single-Master |2C x 1 16 88 
: TQFP080-P-1212D 62.5 181036 16-bit x 2 Synchronous Type 
MN101C70G*S 128 K 10K ae /UART x 1 
LCD Driver MN101038A 32 K 1.5K 0.1 4.5 to 5.5 ; Synchronous Type x 1 
Built-in Type QFP100-P-1818B _ 8-bit x 3 SEGS2 
Conti LOFP100-P-1414 O 7] 0250 | 2755 | Mf eis |g cyncironous Type | 8 coma| 92 
(Continue) MN1041C38C 125 2.010 5.5 /Half-Duplex UART x 1 —- | - 
48 K 
MN101C57C 0K anak : 
QFP100-P-1818B 0.1 45055 ynchronous Type x 1 bEGA7 
LOFP100-P-1414 “8 O 18] 5 | 20055 | 2 Sone: coma] % 
MN101C57D 64K , 
MN101C73A *! 32 K 1.5K rt lad eee 
LOFP064-P-1414 55 24 . neers 7 12 98 
MN101C73D *3 - 0.1 3.0 to 3.6 8-bit x 5 eynenronous lype COM4 
64 K 2K 0.235 | 181036 (6 bt x 2). eases 
MN101C74D “1 625 | 181036 ee 
, LQFP100-P-1414 “8 “ SEG47 
MN101C74F *8 96 K 4K O 86 26 Synchronous Type 16 102 
MN101C74G *1 128 K 6K ie ee ia ia 
/l2C slave x 1 
MN101C84A *! 32K 1K 0.1 4.9 109.5 Sea30 
: LQFP064-P-1414 52 0.25 2.7 105.5 18 Synchronous/UART x1 | 8 coua| 108 
MN101C84D *8 64 K 2K 625 901055 
hi Synchronous Type x 1 
MN101CO7A 32K 1K LOFPO64-P-1414 53 271055 | 16 |28'X% | Synchronous Type | 5 ee ito 
0 0.25 “OX | | /Half-Duplex UART x 1 
7 125 Synchronous Type x 1, Synchro- 
MN101C35D 64 K 2K QFP100-P-1818B 89 2705.5 | 4g | BbILxS | nos Type Simple PC x 1, Synchro: SEGA 112 
FL Driver 2.210 9.5 16-bit x 1 | nous Type/ Half-Duplex UART x 1 DGT10 
ilt-i MN101C87A *! 32 K 1.25 K Synchronous/UART x 1 — — 
eu ype = LOFP064-P-1414 52 20 Synchronous/ sel 116 
MN101C87D ae si 025 | 271055 sbitxs [Single Master 2C x1 8 DGT10 
#3 _ *{ -DIl X 
EMI O re Fe : = 16-bit x 1 | Synchronous/UART x 2 SEG43 
MN101C88F *3 96 K QFP100-P-1818B 88 a 22 Synchronous! peri =| 10 
MIN107C88G " 18K 4K Single-Master l2C x 1 
MN101C75D *3 LOFP080-P-1414A 62 ot | B-biLx6 | Synchronous Type’) 42 pe 
USB Built-in pe a ‘ _ 0% 0125 | 3.01036 16-bit x 2 UART x 1 _ | — |coma| 124 
* 62.5 3.0 to 3.6 bi Synchronous Type 
Type | iNto1c93p *3 LOFP100-P-1414 82 a7 |e. | iSingle-Master 2Cx1 | 8 mete 
Multiplication / B-bit x 2 
Division MN101C29D 64 K 1.5K LQFP080-P-1414A - O 55 0.1 4.510 5.5 14 Synchronous Type x 1 128 
functions improved 16-bit x 1 
MN101C46F 96 K 3K SDIP042-P-0600C 18 130 
“elector | NNI0ic47¢ os 15K | gpipo4e-P-0600C - O% | 35 | 0279 | 301036 Bbitx3 | CMultimasterx2 | 8 | -| -| - 
sc LQFP064-P-1414 “ We 
MN101C47D 64K 2K a 
MN101E02H 160K 16K 134 
30 
3-line comb 
filter forty | MN1O1E11G : 3.135 | Synchronous Type/ 136 
selector QFP084-P-1818E = C2 0.1 to 22 «| Bbitx4 UART x 1 8 |}- |- | - 
Built-invey | MNIO1E13G 128 K 4K 35 3.465 I2C Multimaster x 2 138 
MN101E04G 30 140 


MN101D06F 





MN101D06G 





MN101D06H 


QFP100-P-1818B 





MN101D07G 








VTR Servo 





MN101D07H 


LQFP112-P-2020 





MN101D08E 





MN101D09E 


LQFP080-P-1414A 








MN101D10F 








MN101D10G 


QFP100-P-1818B 























4.0 to 5.5 
2.2 0 5.5 





8-bit x 1 
16-bit x 6 
19-bit x 1 


8-bit x 3 

One I2C 
dedicated 
One UART 
Selectable 








4.0 to 5.5 
2.5 to 5.5 





8-bit x 2 
16-bit x 3 
19-bit x 1 


8-bit x 2 
One I7C dedicated 





8-bit x 3 
One I7C dedicated 











Hardware task 
Multiplication / 
Division 
functions 
improved 


MN101D03D 


Products 











LQFP080-P-1414A 





Panasonic 








“1 under development *2 ES (Engineering Sample) available *3 under planning 
Page: Please ask our sales offices about the product of '—’. 





4.0 to 5.5 
2.0 to 5.5 








8-bit x 6 
16-bit x 2 





8-bit x 3 
One I?C dedicated 
One UART Selectable 

























I/O: at single chip mode 
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Mi 16-bit Single-chip Microcomputer AM2 (IMN102) Series 






































































































































Category ROM RAM Package Built-in | Built-in | 1/0 pines: Interrupt} Timer Serial 
(x 8-bit) (x 8-bit) EPROM Flash _ (|(Pins) (V) Sources |Counter Interfaces 
38-bit x 9 1 to 8-bit x 2 
MN102L59D 64K 2K LQFP064-P-1414 ~ O? | 52 0.1 24 Simple UART 12 168 
16-bit x 3 
Selectable 
MN102L62G 128 K 5K O O 80 170 
ae 4.5 to 5.5 
; 8-bit x 6 7, 8-bit x 2 
ee 3K | LOFP100-P-1414 - 2 |t6-bitx 2} UART Selectable 174 
External 48 | 
ADC MN102L610B ee 3 on 
Built-in Type 4K 
LQFP100-P-1414 
viene a MLGA100-L-1010 : O nee euihal 7, B-bit x 2 
82 3.0 to 3.6 90 “hi UART Selectable 178 
62.5 16-bit x 6 7 Abitx3 
MN102H60K 256 K 10K LQFP100-P-1414 
LOFP128-P-1818C 
MN1021617 128 K FLGA165-C-1111 O 108 eer | 182 
AK 0.05 3.0 to 3.6 54 lde-bttx5 7, 8-bit x 4 1 | 
MN102H460B External TOFP128-P-1414B — 63 186 
0.1 B-bit x 6 oe 
MN102L360C External 5K LOFP128-P-1818C O - 83 62.5 451055 30 laebr xo PA ee 190 
Bit x 10 Leal se ol | 
MN102H55G 128 K 4K LQFP100-P-1414 O 82 UART Selectable 194 
16-bit x 6 
7, 8-bit x 3 
50 
MN102H730F External TQFP128-P-1414B — 76 
ADC: DAC = b 
: 7, 8-bit x 4 ae ler 
Built-in Type eee Me 0.058 UART Selectable 198 
TQFP128-P-1414A - O 104.) 695 3.0 to 3.6 50 |g-bitx 10 
MN102H73K 256 K 12K 16-bit x 5 al 
LQFP100-P-1414A 
MN102H930F MLGA100-L-1010A *" 202 
external 10K = 63 47 7-, 8-bit x 5 
MN102H950F LQFP100-P-1414 206 
MN102H74D 64K 
MN102H74F 96 K Z 0.0833 8-bit x 10 7, 8-bit x 4 3 | —|- | — | 2t0 
4K LQFP100-P-1414 O 77 625 3.0 to 3.6 4 abit UART Selectable 
MN102H74G 128 K 
MN102L35G SDIP064-P-0750C 4.75 to 5.25 ce °C, UART 
MN102H75K QFP084-P-1818E . 
TV B-bit x 4 7, 8-bit x 2 
°C Multimaster x 2 
Selector MN102H85K SDIP064-P-0750C 
3.0 to 3.6 
384 K 7-, 8-bit x 3 
MN102H90M or QFP160-P-2828F 8-bit x 10 UART Selectable 
external I2C Multimaster x 3 
3aine comb filter | MN102H76G 7 abitx t 
é' 3.135 to 
for TV selection QFP084-P-1818E 3 465 8-bit x 10 UART Selectable 
Built-inVCJ =| MN102H81G IC Multimaster x 2 





















































*1 under development 
*2 ES (Engineering Sample) available 
*3 under planning 


Q Panasonic Products 


32-bit Single-chip Microcomputer AM3 (MN103/MN103S) Series 


‘lei Expanded :; 
CPU - Built-in VO | Operating | Interrupt Timer Serial A/D DMA Bus 
Performance*2 Package Flash Gace (Pins)| Voltage (V)| Sources | Counter | Interfaces | Converter [Controller Interface  |Page 


Instruction RAM 3.3 32-bit x 2 Data 


Multiply : UART/CSI - :8-/16-/32-bit 
MN103000 : 16 KB QFP160-P-2828F Saturation (Tolerance = 16-bit x 5 NOx? ' - Selectable 


60 MIPS Data RAM : 16 KB +5%) WDT x 1 DRAM Interface 


(60 MHz) 5 neal 32-bitx3  JUARTICSI?C x1) 4a, ae 
MN103001G 128 KB LOFP100-P-1414 3.0 to 3.6 16-bit x 4 UART x 1 Sslaciable 


Data RAM :8 KB WDT x 1 CSI x 2 DRAM Interface 














Data 
Instruction Cache 3.3 32-bit x 1 D £16-/39-bi 
eo MES 4 KB QFP160-P-2828F (To lerance = Ee aaa ea 


(66 MHz) Data Cache -AKB 45%) WDT x 1 DRAM Interface 


FLGA239-C-1313 
MN103004K Instruction ROM | QFP208-P-2898F 82-bitx3  |UARTICSIFC x2} yo4j Pie 
40 MIPS J MEECUD TD eeege || 10-bit x 8-/16-bit 

: 256 KB 2.7 to 3.6 16-bit x 6 UART x 4 16-ch : 


40 MHz ; 
MN103016K ( ) Data RAM:10KB | FLGA239-C-1313 WDT x 1 CSI x5 eevee 


MN103002A 

















Instruction ROM 16-bitx12 | UARTICSI/2C i Data 
MN103S33N ee 512 KB MBGA360-C-1313A 2.30 2.7 Bit x 20 X10 10-bit x :8:/16-/32-bit 


41 MH . 25-ch Selectable 
a! Data RAM : 24 KB WDT x 1 UART x 2 SDRAM Interface 


Instruction ROM 16-bit x 6 UART/CSI/ 10-bit x Data 
MN103S57G : 128 KB LQFP100-P-1414A Multiply-and 3.0 to 3.6 8-bit x 10 °C x2 : :8-/16-bit 








Data RAM : 16 KB Reais WDT x 1 CSIx3 12-ch Selectable 
Multiply Saturation 











40 MIPS 16-bit 3-phase | UARTICSI 10-bit 12-ch x1 
: PWM x 1 3 

MOMN2) | Data RAM 4 KB 4.3 05.5 16-bit x 4 : 

MN103S65G LOFPOB0-P-1414 B-bit x 8 

mB 10-bit x 2-ch x 2 


Instruction ROM 10-bit x 6-ch x 1 
MN103S83D -64 KB QFP084-P-1818E UARTICSI 


Data RAM :2KB_ | LQFP080-P-1414 “1 x2 


MN103S52G Instruction ROM QFP100-P-1818 10-bit x 2-ch x 2 
: 128 KB 





























2 
48 MIPS Instruction ROM 16-bit x 6 WC x1, 8-, and 16-bit 


: :512KB__| LOFP128-P-1818 Bbitx 10 | UARTICSI x3, a fete 
MN103S77N (60 MHz) Data RAM -32 KB WOT x1 | UART/CSI/Multi- SDRAM Interface 


Master I2C x 2 Supporting 








Instruction ROM 
MN1038927 *! :16 KB 3.0 to 3.6 16-bit 3-phase 


‘ PWM x 1 hit x 2- 
40 MIPS Data RAM :2KB | | gepog4-p-1414 fe UARTICSI | 10-bit x 2-ch x 1, 


(40 MHz) Instruction ROM B-bit x 4 x 1 10-bit x 6-ch x 1 
MN103S92A *! : ie - WDT x4 
ata : 














Instruction ROM 16-bit x 12 . 
41 MIPS '512KB__| MBGA255-C-1111A 2.7 to 3.6 Shier |i |, See een see aneee oe 


MN103S97N * 
(41MHz) | Data RAM : 24 KB WOT x1 FC x2 25-ch Access 









































*1 under development 
*2 Dhrystone 2.1 


32-bit Microprocessor AM33 (MN103E) Series 




















: CPU On-Chip oe Built-in cena V0 | Operating | Interrupt | Timer Serial AID DMA Bus P 
ype Performance*2 Memory aexage Flash eu a gne: (Pins)| Voltage (V) | Sources | Counter Interfaces | Converter |Contrller| Interface age 
MN103E010HRA BGA292-P-2727 Muttiply-and- UARTICSI x 2 
Accumulate UART x 4 
Multiply 34 AFE x 4 10-bit x Memory Interface 
133 MIPS Instruction cache sree 1.8 16-bit x 8 0x2 8-ch Pee : 6, | 266 
MN103E040HYB 16 KB si: = oating Poin _ ‘hi : : 
(133 MHz) Se. Waele (Single Precision) ei ee IDA x1 4-ch | Access SDRAM 
:16 KB 45%) DTx1 Interface Supporting 
MN103E0600YD *! MLGA239-C-11114 Accumulate) 4g UART x 1 - 270 
Multiply Ps 
Saturation IkC x2 









































*2 Dhrystone 2.1 


32-bit in — ARM7 (MN1A7) Series 
Le Speed Operating | Interrupt Timer Serial Bus 
| Te Voltage (V) | Sources Counter Interfaces Interface Page 
0.1 UART x 3 10-bit x Data: 8-/16-/32-bit 


i 4-bit Single-chip Microcomputer MN1500 Series 





ROM Package Built-in | Built-in | 1/0 Operating | Interrupt | Timer Serial / A/D 
(x 8-bit) EPROM Flash _ |(Pins) Voltage (V) | Sources | Counter Interfaces _|(Pins) 


Synchronous Type 


MN15G1601 LOFP064-P-1414 8-bit x 4 x t-ch 











MN15G0202 





SOP020-P-0300D : 8-bit x 2 
MN15G0402 














MN15G0804 QFP044-P-1010E 0.96 4 to 5. 8-bit x 3 









































*2 ES (Engineering Sample) available 
Products Panasonic 9 


10 


Panasonic 


Products 


The AM1 Series of 8-bit microcomputers is the realization of developments in C 
programming. 
Because of the 8-bit architecture, which allows half-byte instruction sets and offers 
other advantages, assembler ROM code size can be reduced. 
They are compact and consume little power, but feature a shortest instruction 
processing time of 63 ns (5 V). 
They can be used in a wide variety of applications where cost performance is a 
demand. 
Features 
@ Efficiency of C-based ROM code: Assembler rate 1 or less 
@ High-speed instruction processing: 63 ns (32 MHz) 
@ Linear address space: 1 MB 
@ Identical architecture for 32- and 16-bit microcomputers 
@ Option functions 
Hardware task switching (Max. 4 task) 
16-bit multiplication 
ROM collection 


B Application 


= 





yy 


ae i 





_ 


SSdD 





M1 cit 
SERIES 





AM1 —_ Series 


_| MN1010273 








E Type MN101C273 

FT Rom (x8-bit) 4K 

EH RAM (x8-bit) 0.5K 

E Package SDIP028-P-0400D *Lead-free 
(Conventional Package) (SDIPO28-P-0400) 

E Minimum Instruction 0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 
Execution Time 1.00 us (at 2.0 V to 5.5 V, 2 MHz)* 


* The lower limit for operation guarantee for EPROM built-in type 1s 2.7 V. 





Interrupts ¢* RESET ¢ Watchdog * External 0 * External 1 * Timer 2 * Timer 3 ° Serial 0 * A/D conversion finish 
i Timer Counter Timer counter 2 : 8-bit x | (square-wave/8-bit PWM output, event count, synchronous output event) 
C]OCK SOULCE sete 1/1, 1/4 of system clock frequency; external clock input 
Interrupt SOULCE ++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
CIOCK SOULCE sete eee 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 








Watchdog timer 
Interrupt SOULCE +++ 1/1048576 of system clock frequency 
. Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
Clock SOULCE sees 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3 
I/O Pins 1/0 16 | *Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 6 | ¢ Common use ¢ Specified pull-up resistor available 
A A/D Inputs 10-bit x 4-ch. (with S/H) 
i Special Ports Remote control carrier signal output, high-current drive port 


ii Electrical Characteristics 
Supply current 




















Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Operating supply current IDD1 fosc = 8.39 MHz, VDD = 5 V 10 2) mA 
Supply current at HALT IDD2 fosc = 8.39 MHz, VDD =5 V 12 3 mA 
VDD =5 V, Ta = 25°C 2 WA 
Supply current at STOP IDD3 
VDD = 5 V, Ta = -40°C to +85°C 20 WA 























12 Panasonic MAD00001DEM 





MN101C273 














Ein Assignment ( ): Conventional Package 
P27, NRST 1 wy, VDD 
P20,IRQO 2 C) OSC1 
P80,LEDO <> 3 OSC2 
P81,LED1 4 MMOD 
P82,LED2 5 P14 
P83,LED3 6 P13,TMIO3 
P84,LED4 T. nmeaeeas P12,TMIO2 
P85,LED5 8 Pll 
P86,LED6 9 P10,RMOUT 
P87,LED7 10 PA3,AN3 
POO,SBO 11 PA2,AN2 
POI,SBI 12 PAI,ANI 
PO2,SBT 13 PAO,ANO 
VSS — 14 P21,IRQI,SENS 
SDIP028-P-0400D *Lead-free 
(SDIP028-P-0400) 
Support Tool 
i In-circuit Emulator PX-ICE101C/D+PX-PRB101C27-SDIP028-P-0400 
D wep AIOMlGeToke- 00O—~té“‘— I  (t*:t(‘(‘“COSOSOSO™OCO™OCOCOCCOO”””O”O”*:*C*C*CR ee 
EPROM Built-in Type Type MN101CP273 
ROM (x 8-bit) 4K 
RAM (x 8-bit) 0.5K 
Minimum instruction execution time 0.238 Us (at 2.7 V to 5.5 V, 8.39 MHz) 
Package SDIP028-P-0400D “Lead-free 
(Conventional Package) (SDIP028-P-0400) 
MAD00001DEM Panasonic 
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_| MN1010425 , MN101C0427 











T type MN101C425 MN101C427 
T ROM (x8-bit) 8K 16K 
E RAM (x8-bit) 0.25K 0.5K 
pa 
Package SDIP042-P-0600C *Lead-free, TQFP048-P-0707B *Lew-ftee | QEP044-P-1010F “Lead-free 
(Conventional Package) (SDIP042-P-0600) 
ll Minimum Instruction 0.10 ws (at 4.5 V to 5.5 V, 20 MHz) 
Execution Time 0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 


0.477 ws (at 2.0 V to 5.5 V, 4.19 MHz)* 
125 us (at 2.0 V to 5.5 V, 32.768 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.7 V. 


ll Interrupts * RESET ¢ Watchdog ¢ External 0 * External 1 * External 2 * External 3 (only 48-pin package) 
¢ Timer 2 * Timer 3 * Timer 4 * Timer 5 * Time base ° Serial 0 * A/D conversion finish 
l Timer Counter Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event) 
ClOcK SOULCE vse e eres 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency (only 48- 


pin package); external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0) baud rate timer) 
Clock SOULCE sees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
Clock SOULCE sesso 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 














Clock SOULCE sees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency (only 48-pin package) 
Interrupt SOULCE +++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option) 
U Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
Clock SOULCE sess 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3 
ll I/O Pins /O 27 | *Common use: 16 ¢ Specified pull-up resistor available 
¢ Input/output selectable (bit unit): 26 (for 44-pin), 25 (for 42-pin) 
Input 12 | *Common use °¢ Specified pull-up resistor available 
U A/D Inputs 10-bit xX 8-ch. (with S/H) 
f Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
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MN101C425 , MN101C427 _I 


U Electrical Characteristics 


















































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDDI fosc = 20 MHz, VDD =5 V 15 40 mA 
Operating supply current IDD2 fosc = 8.39 MHz, VDD =5 V 6 18 mA 
IDD3 fx = 32.768 kHz, VDD =3 V 100 WA 
IDD4 fx= 32.768 kHz, VDD = 3 V, Ta= 25°C 8 WA 
Supply current at HALT 

IDD5 fx = 32.768 kHz, VDD = 3 V, Ta = -40°C to +85°C 18 WA 
VDDS5 9, la=25°C 2 WA 

Supply current at STOP IDD6 
VDD =5 V, Ta = -40°C to +85°C 20 WA 

U Pin Assignment ( _): Conventional Package 


TXD,SBO0,P00 


RMOUT,P10 P10,RMOUT 























Pll P06,BUZZER 
TMIO2,P12 P66 P02,SBTO 
TMIO3,P13 P67 F : P01,SBIO,RXD 
TROOP P70 MN101C425 SBOO, MN101C425 P00,SBO0,TXD 
ee NRST POT 9159 MN101C427 a MN101C427, gle NP 
P60 Vss 
P61 LED7,P87 OSC1 
P62 LED6,P86 OSC2 
P63 
bes LEDS,P85 ae 
P65 LED4,P84 PA7,AN7 
P66 
P67 
NRST,P27 
MN101C425 
MN101C427 
SDIP042-P-O600C "eaties QFP044-P-1010F “Lead-free TQFP048-P-0707B *Lead-tree 
(SDIP042-P-0600) 
Support Tool 
U In-circuit Emulator PX-ICE101C/D+PX-PRB101C42-QFP044-P-1010 
PX-ICE101C/D+PX-PRB101C42-TQFP048-P-0707B 
PX-ICE101C/D+PX-PRB101C42-SDIP042-P-0600 
U EPROM Built-in Type Type MN101CP427DP , MNI01CP427BF , MN101CP427HT 
ROM (x 8-bit) 16K 
RAM (x 8-bit) 0.5K 
Minimum instruction execution time 0.10 Us (at 4.5 V to 5.5 V, 20 MHz) 
0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 
Package [All lead-free] SDIP042-P-0600C, TQFP048-P-0707B, QFP044-P-1010F 


(Conventional Package) (SDIP042-P-0600) 
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_| MN101C457 








Etype = t—‘CS:t MN101C457 

FROM (x8-bit) 16K 

EH RAM (x8-bit) 0.5K 

E Package QFP044-P-1010F *Leat-free 

U Minimum Instruction 0.10 ws (at 4.5 V to 5.5 V, 20 MHz) 
Execution Time 0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 


0.477 us (at 2.0 V to 5.5 V, 4.19 MHz)* 
* The lower limit for operation guarantee for EPROM built-in type is 2.7 V. 





Interrupts *RESET * Watchdog * External 0 * External | * External 2 * Timer 2 * Timer 3 * Timer 4 * Timer 5 * Time base 
¢ Serial 0 * A/D conversion finish 
ll Timer Counter Timer counter 2 : 8-bit x | (square-wave/8-bit PWM output, event count, synchronous output event) 
Clock SOULCE vse 1/1, 1/4 of system clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
Clock SOULCE sees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
Clock SOULCE sesso 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 














Clock SOULCE sees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option) 
li Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
Clock SOULCE sess 1/2, 1/4, 1/16 of system clock frequency; pulse output of timer counter 3 
V0 Pins /0 26 | *Common use: 16 ¢ Specified pull-up resistor available 
¢ Input/output selectable (bit unit): 26 
Input 11 | ¢*Common use °¢ Specified pull-up resistor available 
[ A/D Inputs 10-bit x 8-ch. (with S/H) 
Hi Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
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MN101C457 _I 


U Electrical Characteristics 




















Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDDI fosc = 20 MHz, VDD =5 V 15 40 mA 
Operating supply current 
IDD2 fosc = 8.39 MHz, VDD =5 V 6 18 mA 
IDD3 VDD =3 V,Ta= 20°C 2 WA 
Supply current at STOP 
IDD4 VDD = 5 V, Ta = —40°C to +85°C 20 WA 























i Pin Assignment 





+rtmOmNA 

anooS8 
YOOsss 

SRR AEAEE 
MN We OoOnwraowrnnNn = 
WO OO OOnaa wow 
By. Oy. Oy. Ce Oy, Oy ey a 














P64 P10,RMOUT 
P65 P06,BUZZER 
P66 P02,SBTO 
P67 P0O1,SBIO,RXD 
P70 POO,SBOO,TXD 
NRST,P27 MN101C457 N.C. 
MMOD Vs 
LED7,P87 OSC1 
LED6,P86 OSC2 
LED5,P85 Vpp 
LED4,P84 PA7,AN7 
SRERSIILEVS 
ee eee 
=a NO \O 
ARDAZZAZZZZZ 
end dd dd 
QFP044-P-1010F *Lea-free 
Support Tool 
U In-circuit Emulator PX-ICE101C/D+PX-PRB101C42-QFP044-P-1010 
U EPROM Built-in Type Type MN101CP457BEF 
ROM (x 8-bit) 16K 
RAM (x 8-bit) 0.5K 
Minimum instruction execution time 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 
Package QFP044-P-1010F *Leadtree 
MAD00003EEM Panasonic 17 


_| MN1010539 








ET type MN101C539 

T Rom (x8-bit) 24 K (External memory can not be expanded) 

E RAM (x8-bit) 0.5 K (External memory can not be expanded) 

i Package TQFP048-P-0707B *Lead-free 

Hl Minimum Instruction High speed mode: 0.10 ls (at 4.5 V to 5.5 V, 20 MHz) 
Execution Time 0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 


1.00 us (at 2.0 V to 5.5 V, 4 MHz)* 
Low speed mode: 61.04 Us (at 2.0 V to 5.5 V, 32.768 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.7 V. 


i Interrupts *RESET ¢ Watchdog ¢ External ¢* External 1 ¢ External 2 »* External3 ¢Timer2 ¢Timer3 »¢ Timer 6 
¢ Time Base ¢ Serial 0 (2 systems) * A/D conversion finish ¢ Timer 7 (2 systems) 
E Timer Counter Timer counter 2 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement) 
COCK SOULCE verreeretseeeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 


clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 (square-wave output, event count, generation of remote control carrier) 
COCK SOULCE serreeteteseeeesees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE ++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


CIOCK SOULCE verseseseeseseeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE «++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse 
width measurement, input capture) 
COCK SOULCE vrrreeeetseseteeeees I/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOUrCE +++ coincidence with compare register 7 (2 lines) 


Time base timer (one-minute count setting) 


C]OCK SOULCE sete 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 
Hl Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
C]OCK SOULCE sere 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 3; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 





I/O Pins I/O 36 | *Commonuse ° Specified pull-up resistor available * Input/output selectable (bit unit) 





Input | 4 | ¢Common use °¢ Specified pull-up resistor available 
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MN101C539 LI 


Ei A/D Inputs 10-bit x 8-ch. (with S/H) 
i Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 


Supply current 





















































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD =5 V 20 50 mA 
Operating supply current IDD2 fosc = 8.39 MHz, VDD =5 V 10 20 mA 
IDD3 fx = 32.768 kHz, VDD =3 V 20 70 WA 
IDD4 fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 2 6 WA 
Supply current at HALT 
IDDS5 fx = 32.768 kHz, VDD = 3 V, Ta = -40°C to +85°C 15 WA 
VDD =5 V, Ta = 25°C 2 WA 
Supply current at STOP IDD6 
VDD = 5 V, Ta = -40°C to +85°C 20 WA 
Pin Assignment Z 
nanS oe 26 
Aare OGoesaas 
OoOOyD Saas 
eee eS Scegece 
RASA asiianae 


























KEY4/P64 P10/RMOUT/TM7PWM 
KEY5/P65 P06/BUZZER 
KEY6/P66 P02/SBTO 
KEY7/P67 PO1/SBIO/RXD 
P70 PO0/SBO0/TXD 
P71 XO 
NRST/P27 MCI ee? XI 
MMOD Vss 
LED7/P87 OSC1 
LED6/P86 OSC2 
LED5/P85 Vpp 
LED4/P84 PA7/AN7 
SBReSOeee ends 
SeeShacaaaae 
BAAR ZZEZZzZZzZ 
SaaS <4a44¢4<4 < 
TQFP048-P-0707B *Lead-free 
Support Tool 
In-circuit Emulator PX-ICE101C/D+PX-PRB101C53-TQFP048-P-0707B-M 
EPROM Built-in Type Type MN101CP539HT 
ROM (x 8-bit) 24K 
RAM (x 8-bit) 0.5K 
Minimum instruction execution time High speed mode: 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
0.238 Us (at 2.7 V to 5.5 V, 8.39 MHz) 
1.00 Us (at 2.7 V to 5.5 V, 4 MHz) 
Low speed mode:61.04 Us (at 2.7 V to 5.5 V, 32.768 kHz) 
Package TQFP048-P-0707B “Lead-free 
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_| MN101C309 , MN101C30A 


Hl Type MN101C309 MN101C30A 
T ROM (x8-bit) 24K 32K 


External memory can be expanded 


EH RAM (x8-bit) 1K 15K 
External memory can be expanded 


[ Package LQFP064-P-1414 “Lead-tre 
U Minimum Instruction 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 
1.00 ws (at 2.0 V to 5.5 V, 2 MHz)* 

125 us (at 2.0 V to 5.5 V, 32.768 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type is 2.7 V. 


Hl Interrupts *RESET * Watchdog * External 0 * External 1 * External 2 * External 3 * External 4 * Timer 0 


¢ Timer 1 * Timer 2 * Timer 3 ¢ Timer 4 ¢ Timer 5 * Time Base ¢ Serial 0 ¢ Serial 1 











¢ Automatic transfer finish * A/D conversion finish 


U Timer Counter Timer counter 0) : 8-bit x 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier) 
Clock SOULCE sesso 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency; 


external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
Clock SOULCE sree 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 (square-wave/8-bit PWM output, event count, synchronous output event) 
Clock SOULCE sree 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
Clock SOULCE sree 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
C]OcK SOULCE sees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 


Clock SOULCE sesso 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOUrCE +++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option) 
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ll Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 

C]OcK SOULCE sees 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency 
Serial | : synchronous type x 1 
ClOcK SOULCE vse 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3 
I/O Pins I/O 41 | *Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 13 | ¢Common use ¢ Specified pull-up resistor available 
Hl A/D Inputs 10-bit x 8-ch. (with S/H) 
Ul Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


U Electrical Characteristics 


Supply current 


























Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD =5 V 25 60 mA 
Operating supply current 

IDD2 fx = 32.768 kHz, VDD =3 V 30 100 WA 
fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 4 8 WA 

Supply current at HALT IDD3 
fx = 32.768 kHz, VDD = 3 V, Ta = 85°C 18 WA 
VDD =54,1a=25°C 2 WA 

Supply current at STOP IDD4 
VDD =5 V, Ta = -40°C to +85°C 20 WA 























See the next page for pin assignment and support tool. 
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Ein Assignment 


Support Tool 





oOo n=e 
Oo oO 
ARAaa 
anAan KO 
Corr oOnmPeoeHNH tT INA Tt OW aINIA 
RAEFE SS 2222424 <[6le 
—=oge SESE SS eat eaaea 
<_<ti<t taadmwanmtanmaaanaa wa 
aon~r OH TNH AT CO ADA Oe on tre 
SDO4,A12,P74 gg TY FY TY TTF MTD MH GO HM Hm 


SDO5,A13,P75 <—— >| 50 
SDO6,A14,P76 <——>} 51 
SDO7,A15,P77 <—>} 52 
LED7,D7,P87 <——>} 53 
LED6,D6,P86 <——>} 54 
LED5,D5,P85 <——>} 55 
LED4,D4,P84 <——>1 56 





32> P50,WE 
31<——— __ P24, IRQ4 
30<——__ P23, IRQ3 
29<——__ P22, IRQ2 
28——__ P21, IRQI,SENS 
27<——__ P20, IRQO 
2%<—— > P14,TM4IO 

















LED3,D3,P83 57 MN101C309 25<——> _P13,TM3IO 
LED2,D2,P82 <>} sg MN101C30A 24> P12,TM210 
LED1,D1,P81 <——>| 59 23> PI1,TMIIO 
LEDO,DO0,P80 60 22> P10,TMOIO,RMOUT 
VREF- 61 21———__ P27,RST 
ANO,PAO 62 20<——> _ P06,BUZZER,DK 
AN1,PA1 ——>1 63 19<——> SBT1,P05 
AN2,PA2 64 1s<——> _ SBI1,P04 
17>  SBO1,P03 
= Wie San G wo a Soa SS Ss a8 
aoatrtrnvonantanrAnpboanase 
SRARARARSEMRSREE 
aottu or & omne) = oS oe 
2G 44 2.e z2Sas 
taddad a aa 
S £ 


LOQFP064-P-1414 “Lead-free 








HW in-circuit Emulator =————Ss@PX-ICEIOIC/D+PX-PRBIOIC30-LQFPO64-P-I414.— 
E EPROMBuilt-intype § Tye = MNIOICPI0ABL 
ROM (x 8-bit) 32K 
RAM (x 8-bit) 15K 


ZZ 





Minimum instruction execution time 


0.10 ws (at 4.5 V to 5.5 V, 20 MHz) 
0.238 (at 2.7 V to 5.5 V, 8 MHz) 





Package 


Panasonic 


LQFP064-P-1414 “Lead-free 


MADO0005EEM 


MN101C309 , MN101C30A J 
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_| MN101028A , MN101C28C , MN101C28D , 
MN101C28F , MN101C28L 




















U Type MNIO01C28A MN101C28C MN101C28D MN101C28F MN101C28L 

U ROM (x8-bit) 32K 48 K 64K 96 K 96 K 
External memory can be expanded 

E RAM (x8-bit) 15K 2K 2K 4K 10K 
External memory can be expanded 

U Package [All lead-free] LQFP080-P-1414A, TQFP080-P-1212D, QFP084-P-1818E LQFPO080-P-1414A “Lead-free 
(Conventional Package) (TQFP080-P-1212C) 

ll Minimum Instruction 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
Execution Time 0.238 Us (at 2.6 V to 5.5 V, 8.39 MHz) 


0.333 ws (at 2.3 V to 5.5 V, 6 MHz) 

1.00 ws (at 2.0 V to 5.5 V, 2 MHz)* 

125 us (at 2.0 V to 5.5 V, 32.768 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.3 V. 


U Interrupts ¢RESET ¢ Watchdog * External 0 * External | * External 2 * External 3 * External 4 * Timer 0 


Timer 1 ¢ Timer 2 * Timer 3 * Timer 4 ¢ Timer 5 ¢ Time base ¢ Serial 0 ¢ Serial 1 * Serial 2 
¢ Automatic transfer finish * A/D conversion finish 


[| Timer Counter Timer counter 0 : 8-bit x | (square-wave/8-bit PWM output, event count, generation of remote control carrier) 
Clock SOULCE sesso I/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +e coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 


Clock SOULCE sesso 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE ++ coincidence with compare register | 


Timer counter 0, 1 can be cascade-connected. 


Timer counter 2 : 8-bit x | (square-wave/8-bit PWM output, event count, synchronous output event) 


Clock SOULCE sere 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE +e coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 


Clock SOULCE sesso 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE ++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 


Clock SOULCE sete eee 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE ++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 


Clock SOULCE seers 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE ++ coincidence with compare register 5; 1/8192 prescaler overflow 


Watchdog timer 
Interrupt SOULCE ee 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option) 
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U Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 


seeeeenennenneneen 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3 


Clock source 


Serial | : synchronous type x | 
sieeeeeeneeneentenn 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3 


Clock source 


Serial 2 : synchronous type/single-master I?C x | 
sseseeveeeneaeneens 1/4, 1/8, 1/16, 1/32 of system clock frequency; 1/4 of timer counter 0 frequency 


Clock source 


















































I/O Pins /0 57 | *Common use ° Specified pull-up resistor available » Input/output selectable (bit unit) 
| Input | 13 | ¢Common use ¢ Specified pull-up resistor available 
El A/D Inputs 10-Bit x 8-ch. (with S/H) 
E Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 
Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD=5 V 25 50 mA 
Operating supply current 
IDD2 fx = 32.768 kHz, VDD =3 V 40) 120 WA 
ix = 32,708 kHz, VDD =3'), Tas 25°C 4 8 WA 
Supply current at HALT IDD3 
ix = 32,768 kHz, VDD = 3 V, Ta= 85°C 20 WA 
VODS3'V, ta4= 25°C l WA 
Supply current at STOP IDD4 
VDD = 5 V, Ta = —40°C to +85°C 30 WA 
See the next page for pin assignment and support tool. 
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E pin Assignment 
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: Conventional Package 















































= $ $ g ron tanN =) Z 3 z 
SRST OSS SBS rong h ESE SOSTS ue a 
22223 2g eeoeee s glaiele 224245222 32222552222 
SRC ee ee ee eee teen eee PEETE REP RT PERE P ETE 
LUI SSeSsARe ena RoE EES SF FF 
P64,A4 61 40 |< > BT,P34 P64,A4 <—>} 64 42 }<——> NBT,P34 
P65,A5 62 390 |< > BR, P33 P65,A5 <——>} 65 41 |<—> NBR,P33 
P66,A6 63 38 |< > SBT2,P32 P66,A6 <——>} 66 40 |<——> SBT2,P32 
P67,A7 64 37 |<—> SBI2,P31 P67,A7 <——>| 67 39 |<—> SBI2,P31 
SDO0,P70,A8 65 36 |< > SBO2,P30 SDOO,P70,A8 <——>} 68 38 K—> SBO2,P30IRQ4,P24 
SDO1,P71,A9 66 35 |< —_ IRQ4,P24 SDO1,P71,A9 <> 69 37 |X—— IRQ4,P24 
SDO2,P72,A10 67 34 |< —— _IRQ3,P23 SDO2,P72,A10 <—— 70 36 |X—— IRQ3,P23 
SDO3,P73,A11 <——> 68 MN101028A 33 I< IRQ2, P22 SDO3,P73,A11 <——>} 71 35 |<— IRQ?,P22 
SDO4,P74,A12 <>} 69 MN101C28C 32 |< —— SENS, IRQI,P21 SDO4,P74,A12 <——> 72 34 |< —— SENS. IRQI,P21 
SDOS,P75,A13 <——} 70 MN101C28D 31 |< —— IRQO,P20 SDOS,P75,A13 <> 73 MN101C28A 33 ~~ TRO0,P20 
SD06,P76,A14 <> 71 30 |< TM4IO,P14 SDO6,P76,A14 <——>| 74 MN101C28C 32 N.C. 
SDO7,P77,A15 <>} 72 MN101C28F 29 > TMBIO,P13 SDO7,P77,A15 <——> 75 MN101C28D 31 |<—> TM4IO,P14 
P87,LED7,D7 <> 73 MN101C28L 28 <> TM2IO,P12 N.C. 76 30 |<——> TMBIO,P13 
P86,LED6,D6 <—— 74 27 |< TMIIO,P11 P87,LED7,D7 <——> 77 29 |<—> TM2IO,P12 
P85,LED5,D5 <——} 75 26 | > RMOUT,TMOIO,P10 P86,LED6,D6 <——>| 78 28 |<—> TMHO,P11 
P84,LED4,D4 <>} 76 25 |< RST, P27 P85,LED5,D5 <——> 79 27 |<——> RMOUT,TMOIO,P10 
P83,LED3,D3 <—_} 77 24 |e DK, BUZZER, P06 P84,LED4,D4 <——>} 80 26 |<——— NRST,P27 
P82,LED2,D2 <——> 78 23 |< > SBT1,P05 P83,LED3,D3 <——> 8! 25 |}<——> NDK,BUZZER,P06 
P81,LED1,D1 <—— 79 22 |<——> SBI1,P04 P82,LED2,D2 <——>| 82 24 |<——> SBT1,P05 
P80,LEDO0,D0 80 21 }<—> SBO1,P03 P81,LED1,D1 <——> 83 23 |<——> SBII,P04 
Q P80,LED0,D0 <——>} 84 22 I<— > SBO1,P03 
Q ~ i i OO Dn ewer wakes eeeeseags 
BEAR RALAERAR RSX RGERE L2zVQ2ze2ezeRugogxgeasss 
PEzeereers S56 BERGER SR Er Zeger “Fags 
q¢<<<¢<¢<¢ < Bae 444444447 =3 0 & 
A a t< < < Aa2G 
xe RB 


LQFP080-P-1414A *Lead-tree 
TQFP080-P-1212D *Lead-tree(MIN101C28A/28C/28D] 
(TQFP080-P-1212C) 


QFP084-P-1818E ‘Lead-free 


Support Tool 
fl In-circuit Emulator PX-ICE101C/D+PX-PRB101C28-TQFP080-P-1212 


PX-ICE101C/D+PX-PRB101C28-QFP084-P-1818E 
PX-ICE101C/D+PX-PRB101C28-LQFP080-P-1414A 








U EPROM Built-in Type Type MNIOILCP28DBF , MNIOICP28DAL , MNIOICP28DHT , 
MNIOICP28LAL 
ROM (x 8-bit) 64K/64K/64K/96K 
RAM (x 8-bit) 2ZKi2KI 2K /10K 





Minimum instruction execution time 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
0.238 us (at 2.6 V to 5.5 V, 8.39 MHz) 


0.333 Us (at 2.3 V to 5.5 V, 6 MHz) 





Package [All lead-free] LQFP080-P-1414A, TQFP080-P-1212D, QFP084-P-1818E 


(Conventional Package) (TQFP080-P-1212C) 
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H type MNIOICSIF 

T Rom (x8-bit) 96 K (External memory can be expanded) 

f RAM (x8-bit) 6 K (External memory can be expanded) 

E Package LQFP080-P-1414A *Lead-free 

U Minimum Instruction 0.10 us (4.5 V to 5.5 V, 20 MHz) 
Execution Time 0.238 Us (2.6 V to 5.5 V, 8.39 MHz) 


0.333 ws (2.3 V to 5.5 V, 6 MHz) 
1.00 Us (2.0 V to 5.5 V, 2 MHz) 
125 Us (2.0 V to 5.5 V, 32.768 kHz) 


U Interrupts *RESET ¢ Watchdog * External 0 * External 1 * External 2 * External 3 * External 4 * Timer 0 


¢Timer 1 * Timer 2 ¢ Timer 3 ¢ Timer 4 ¢ Timer 5 ¢* Time Base ¢ Serial 0 ¢ Serial 1 * Serial 2 
¢ Automatic transfer finish * A/D conversion finish 


ol Timer Counter Timer counter 0) : 8-bit X 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier) 
Clock SOULCE sesso 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency; 


external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
Clock SOULCE sees 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 (square-wave/8-bit PWM output, event count, synchronous output event) 
ClOcK SOULCE sesso 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
Clock SOULCE sees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE - ++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
C]OcK SOULCE sree 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 


Clock SOULCE sesso 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOUrCE +++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOULCE +++ 1/1048576 of system clock frequency 
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ll Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 


Clock source 


sresneeneeneeneensens 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency 


Serial | : synchronous type x 1 


Clock source 


sreeneeneeneeneenens 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency 


Serial 2 : synchronous type/single-master I?C x | 
seeseeseeneneananeens 1/4, 1/8, 1/16, 1/32 of system clock frequency; 1/4 of timer counter 0 frequency 


Clock source 


















































I/O Pins I/O 57 | *Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 13 ¢Common use *¢ Specified pull-up resistor available 
fl A/D Inputs 10-bit x 8-ch. (with S/H) 
o Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
H Electrical Characteristics 
Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD =5 V 50 mA 
Operating supply current 
IDD2 fx = 32.768 kHz, VDD =3 V 120 WA 
ix = 32, /08kH7: VDD =3 V, laa 235°C 8 WA 
Supply current at HALT IDD3 
fx = 32.768 kHz, VDD = 3 V, Ta = 85°C 20 WA 
VDD=3.¥, Tas 25°C l WA 
Supply current at STOP IDD4 
VDD = 5 V, Ta = 85°C 30) WA 
See the next page for pin assignment and support tool. 
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2a 
ea) 
a. 
GrOoOMNntN ATO $ S E 
macets mame he eh RIOR IB 
22222 4/62 2222222 2 Z IIIB 
SEESERR EES SEISIEFERE 
INI 
SARCRRBRAR HEB RS SES Re Sys _ 
P64,A4 61 40 |< > BT,P34 
P65,A5 62 39 |<—> BR, P33 
P66,A6 63 38 <> SBT2,P32 
P67,A7 <—>| 64 37 \<—> SBP31 
P70,A8 <——>} 65 36 <> SBO2.P30 
P71,A9 <>} 66 35 I< —— _IRQ4,P24 
P72,A10 <—> 67 34 I< —— _IRQ3,P23 
P73,A11 <—>| 68 33 I< — IRQ2,P22 
P74,A12 <>) 69 32 |< SENS, IRQI,P21 
P75,A13 <5 70 31 I< ——_ IRQO,P20 
P76,A14 <— 71 MN101C51F 30 > TMA4IO,P14 
P77,A15 <— 72 29 > TM3IO,P13 
P87, LED7,D7 <>} 73 28 |< > TM2IO,P12 
P86,LED6,D6 <>} 74 27 |—> TMIIO,P11 
P85,LED5,D5 75 26 > RMOUT,TMOIO,P10 
P84,LED4,D4 16 25 |<. RST,P27 
P83,LED3,D3 7 24 <> DK, BUZZER, P06 
P82,LED2,D2 78 23 <> SBTI,P05 
P81,LED1,D1 79 22 <> SBII,P04 
P80,LED0,D0 80 21 <> SBO1,P03 
ee See ee 
yZEZZE2ERGRG HR RSEEE 
Pep Ses eer es S556 
42¢22¢2¢2 2 RAG 
2 
eS 


LQFP080-P-1414A “Lead-tree 


Support Tool 
i In-circuit Emulator PX-ICE101C/D+PX-PRB101C51-LQFP080-P-1414A 
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_| MN101C61D, MN101C61G 











i Type MN101C61D (under development) MN101C61G 

FROM (x8-bit) 8 33 64K 128 K 

EH RAM (x8-bit) 3K DK 
Execution Time 0.2 us (at 2.1 V to 3.6 V, 10 MHz) 


0.5 us (at 1.8 V to 3.6 V, 4 MHz)* 
125 us (at 1.8 V to 3.6 V, 32 kHz)* 
Double speed: 0.1 Us (at 2.5 V to 3.6 V, 10 MHz) 
0.2 ws (at 2.1 V to 3.6 V, 5 MHz) 
0.5 Us (at 1.8 V to 3.6 V, 2 MHz)* 
62.5 us (at 1.8 V to 3.6 V, 32 kHz)* 
* The operation guarantee range for flash memory built-in type 1s 2.2V to 3.0 V or 2.7V to 3.6 V. 


E Interrupts *RESET ¢ Watchdog * External 0 * External 1 * External 2 * External 3 ¢ External 4 * External 5 


¢ Timer 0 * Timer 1 * Timer 2 * Timer 3 * Timer 4 * Timer5 ¢ Timer 6 * Time base 
¢ Serial 0 reception ¢ Serial 0 transmission ° Serial | reception ¢ Serial | transmission ¢ Serial 2 ¢ Serial 3 
¢ Automatic transfer finish * A/D conversion finish * Timer 7 (2 systems) * Key interrupts (8 lines) 


ET Timer Counter Timer counter 0 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement) 
COCK SOULCE srrreeeeteeseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 


clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE see coincidence with compare register 0) 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
COCK SOULCE vrrseseeetseseteeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE sees coincidence with compare register | 


Timer counter 0, 1 can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement) 
COCK SOULCE srrseseeetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOUFCE see coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 (square-wave output, event count, generation of remote control carrier) 
COCK SOULCE srrseseeeeeeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOUrCE see coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer) 
CLOCK SOULCE serreeeereeeeeteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; 
1/1 of external clock input frequency 
Interrupt SOULCE ++ coincidence with compare register 4 


Timer counter 5 : 8-bit x | 
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 0 baud rate timer) 
Clock SOULCE srsrsrseseteeseseesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation clock 
frequency; 1/1 of XI oscillation clock frequency; 
1/1 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 5 
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ET Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer 


COCK SOULCE vrrseseeeeeeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE «+e coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse 
width measurement, input capture) 
COCK SOULCE srrreseeetseseteteees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE sees coincidence with compare register 7 (2 lines) 


Time base timer (one-minute count setting) 


ClOCK SOULCE veers 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 

Interrupt SOULCE sees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 

Interrupt SOULCE see 1/65536, 1/262144, 1/1048576 of system clock frequency 


DMA controller (automatic data transfer) 
Max. Transfer cycles «++: 250 


Starting factOr sve external request, various types of interrupt, software 
Transfer MOde «+e+eeeeeeeees 1-byte transfer, word transfer, burst transfer 
E Serial Interface Serial 0 : synchronous type / UART (full-duplex) x 1 
Clock SOULCE sess 1/2, 1/4 of system clock frequency; pulse output of timer counter 5; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial | : synchronous type / UART (full-duplex) x 1 
ClOCK SOULCE vse 1/2, 1/4 of system clock frequency; pulse output of timer counter 4; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type x | 
ClOCK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


Serial 3 : synchronous type/single-master I?C x 1 
ClOCK SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 





I/O Pins /0 62 | *Commonuse »° Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 6 | ¢Common use °¢ Specified pull-up resistor available 
L A/D Inputs 10-Bit x 6-ch. (with S/H) 
fi Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 





























Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDD1 fosc = 20 MHz, VDD = 3 V, (fs = fosc/2) 5 12 mA 
Operating supply current IDD2 fosc = 8.39 MHz, VDD =3 V, (fs = fosc/2) 2 5 mA 
IDD3 fx = 32.768 kHz, VDD = 3 V, (fs = fx/2) 40 WA 
IDD4 ix= 32,/08 kHz, VOD=3 V, Ta=25°C 4 8 WA 

Supply current at HALT 
IDDS5 ies 32,766 Kaz, VDDe=3 ¥ 30 WA 
IDD6 VDD =3 V, Ta=25°C 2 WA 

Supply current at STOP 
IDD7 VDD=3 V 20 WA 























Ta = —40°C to +85°C, VDD = 1.8 V to 3.6 V, VSS =0 V 

Note) Ta = —20°C to +70°C for a flash memory built-in version. Supply voltage range ans supply current 

ratings are also different from the values mentioned above. Refer to Chapter 18 “Flash EEPROM” for 
detailes 
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NBT/P34 
P65/A5 NBR/P33 
P66/A6 
. SBT3/P32 
SYSCLK/SBI3/P31 
P70/SDO0 SBO3/P30 
P71/SDO1 IRQ4/P24 
P72/A10/SDO2 IRQ3/P23 
P73/A11/SDO3 IRQ2/P22 
P74/A12/SDO4 ACZ/IRQI/P21 
P75/A13/SDO5 MN101C61D IRQO/P20 
shane MN101C61G TCIO7/P14 
TCIO3/P13 
P87/LED7,D7 TCIO2/P12 
P86/LED6,D6 TCIOI/P11 
P85/LEDS5,D5 
RMOUT/TCIOO/P10 
P84/LED4,D4 <—— NRST/P27 
P83/LED3,D3 
NDK/BUZZER/P06 
P82/LED2,D2 SBT2/P05 
P81/LED1,D1 SBI2/P04 
P80/LEDO0,D0 SBO2/P03 
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TQFP080-P-1212D *Lead-tree 


NC serves as the VPP pin in the MN101CF61G, and cannot be used as a user pin. 
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Support Tool 
El In-circuit Emulator PX-ICE101C / D + PX-PRB101C61-TQFP080-P-1212-M 
I Flash Memory Built-in Type Type MNI101CF61G 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 12K 
Minimum instruction execution time 0.1 Ws (at 2.7 V to 3.6 V, 20 MHz) 
0.2 Us (at 2.7 V to 3.6 V, 10 MHz) 
0.5 Us (at 2.7 V to 3.6 V, 4 MHz) 
125 Us (at 2.7 V to 3.6 V, 32 kHz) 
Package TQFP080-P-1212D “Lead-free 
Type MN101CF60G 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 12K 
Minimum instruction execution time 0.1 ws (at 2.5 V to 3.0 V, 20 MHz) 
0.2 Ws (at 2.2 V to 3.0 V, 10 MHz) 
0.5 ws (at 2.2 V to 3.0 V, 4 MHz) 
125 Us (at 2.2 V to 3.0 V, 32 kHz) 
Package TQFP080-P-1212D *Lead-tree 
MAD00009EEM Panasonic 35 


_| MN101C62D , MN101C62F 








u Type MN101C62D MN101C62F 
i Rom (x8-bit) 64K 06K 
EH RAM (x8-bit) 2K 4K 





Package LOFPO80-P-1414A “Lead-free 
Minimum Instruction Standard: 0.10 ps (at 4.5 V to 5.5 V, 20 MHz) Double speed: 0.125 us (at 4.5 V to 5.5 V, 8 MHz) 


Execution Time 0.25 Ws (at 2.7 V to 5.5 V, 8 MHz) 0.25 ws (at 3.0 V to 5.5 V, 4 MHz) 
1.00 Ws (at 2.0 V to 5.5 V, 2 MHz)* 62.5 us (at 2.0 V to 5.5 V, 32 kHz)* 
125 ws (at 2.0 V to 5.5 V, 32 kHz)* 


* The lower limit for operation guarantee for flash memory built-in type is 2.5 V. 

Interrupts ¢ Watchdog ¢ External 0 * External 1 * External 2 * External 3 External 4° Timer (0) * Timer | * Timer 2 
Timer 3 * Timer 4 * Timer 6 * Time base * Timer 7 (2 systems) * Timer 8 (2 systems) * Automatic transfer completion 
¢ Serial 0) (2 systems) ¢ Serial 1 (2 systems) * Serial 2 * A/D conversion finish ¢ Key interrupt 


Timer Counter Timer counter 0: 8-bit x 1 
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement) 
CLOCK SOULCE serreseeetseseteteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE + coincidence with compare register 0 


Timer counter | : 8-bit x | (square-wave output, event count, synchronous output event, serial baud rate timer) 
CLOCK SOULCE vers eeeetseeeeteees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC 
oscillation clock frequency; 1/1 of XI oscillation clock frequency; external 
clock input 
Interrupt SOULCE +e coincidence with compare register | 


Timer counter 0, 1 can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, event count, sychronous output event, simple pulse width measurement, generation of real 
time, serial baud rate timer) 


CLOCK SOULCE ver eereteeseeeteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE ++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial baud rate timer) 

CLOCK SOULCE ver rrereteeeeeteees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC 
oscillation clock frequency; 1/1 of XI oscillation clock frequency; external 
clock input 

Interrupt SOULCE ++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 


measurement) 
CLOCK SOULCE vrrreereteeseeeteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +e coincidence with compare register 0 


Timer counter 6 : 8-bit freerun timer 


Clock SOULCE sete 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE ++ coincidence with compare register 6 
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Timer Counter Timer counter 7 : 16-bit x 1 


(Continue) 


(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output 
evevt, pulse width measurement, input capture, generation of real time) 
CIOCK SOULCE serreseeetseseeeteees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE ve coincidence with compare register 7 (2 lines) 


Watchdog timer 
Interrupt SOULCE vse 1/65536, 1/262144, 1/1048576 of system clock frequency 


Timer counter 8 : 16-bit x 1 
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output 
evevt, pulse width measurement, input capture, generation of real time) 
CIOCK SOULCE ser reetseseteteees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE ++ coincidence with compare register 7 (2 lines) 


Watchdog timer 
Interrupt SOULCE ++ 1/65536, 1/262144, 1/1048576 of system clock frequency 


ll Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 


I/O Pins I/O 


ClOCK SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial | : synchronous type/UART (full-duplex) x 1 
ClOCK SOULCE sere 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2,1/8 of timer counter 2 output; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type / single-master I2C 
ClOCK SOULCE eee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2, 1/4, 1/8, 1/32 of OSC oscillation clock frequency 


68 | *Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 


Hl A/D Inputs 10-bit x 8-ch. (with S/H) 
Hl Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
E Electrical Characteristics 


Supply current 















































Limit 
Parameter Symbol Condition Unit 
min typ | max 
IDD1 fosc = 20 MHz, VDD =5 V 15(20) | 30(40) | mA 
Operatingsupplycurrent 
IDD2 ix= 32 kh7, VDD=3 ¥ 30(50) |60(120)| pA 
IDD3 x= 32,kHz7, VDD=3.\, la=2>°C 6 8 WA 
Supply currentatHALT 
IDD4 ix =32. kHz, VDD =3 V, Ta=85°C 30 WA 
IDDS VDD eS; Ta= 25°C 2 WA 
Supply currentatSTOP 
IDD6 VDD =5 V, Ta= 85°C 50 uA 
(_): Flash memory built-in type 
See the next page for pin assignment and support tool. 
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LQFP080-P-1414A *Lead-tree 


Support Tool 
E in-circuit Emulator PX-ICEI0IC / D + PX-PRB101C62-LQFP080-P-1414A-M 








Flash Memory Built-in Type Type MN101CF62G 
ROM (x 8-bit) 128 K 
RAM (x 8-bit) 10K 





Minimum instruction execution time Standaed: 0.1 ws (at 4.5 V to 5.5 V, 20 MHz) 
0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
1.0 ws (at 2.5 V to 5.5 V, 2 MHz) 
125 ws (at 2.5 V to 5.5 V, 32 kHz) 
Double speed: 0.125 Ls (at 4.5 V to 5.5 V, 20 MHz) 
0.25 Us (at 3.0 V to 5.5 V, 8 MHz) 
62.5 ws (at 2.7 V to 5.5 V, 32 kHz) 





Package LOQFP080-P-1414A “Lead-free 
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_| MN101067D,MN101C67G 








Ul Type MN101C67D MN101C67G 
T ROM (x8-bit) 64K 128 K 
EH RAM (x8-bit) 6K 10K 





Package TQFP080-P-1212D *Lead-free 
Minimum Instruction Standard: 0.1 us (at 2.5 V to 3.6 V, 20 MHz)* 


Execution Time 0.2 us (at 2.1 V to 3.6 V, 10 MHz)* 
0.5 us (at 1.8 V to 3.6 V, 4 MHz)* 
62.5 us (at 1.8 V to 3.6 V, 32 kHz)* 
Double speed: 0.119 us (at 2.5 V to 3.6 V, 8.39 MHz)* 
* The operation guarantee range for flash memory built-in type is 2.7 V to 3.6 V. 


U Interrupts * RESET ¢ Watchdog * External 0 * External | * External 2 * External 3 ¢ External 4 * External 5 


¢ Timer 0 * Timer 1 * Timer 2 * Timer 3 * Timer 4 * Timer 5 * Timer 6 * Time base 
¢ Serial 0 reception ¢ Serial 0 transmission °¢ Serial | reception ¢ Serial | transmission ¢ Serial 2 ¢ Serial 3 
¢ Serial 4 * Automatic transfer finish * A/D conversion finish * Timer 7 (2 systems) * Key interrupts (8 lines) 


U Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement) 
COCK SOULCE vrrseseetseseteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE sees coincidence with compare register 0) 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
COCK SOULCE verreseeeteeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE se coincidence with compare register | 


Timer counter 0), 1 can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement) 
ClOcK SOULCE verseseetseseteteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE s+ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 (square-wave output, event count, generation of remote control carrier) 
COCK SOULCE srrseseeteeseteesees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE s+ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer) 
CLOCK SOULCE serseererseeeeteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; 
1/1 of external clock input frequency 
Interrupt SOULCE +e coincidence with compare register 4 


Timer counter 5 : 8-bit x | 
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 0 baud rate timer) 
Clock SOULCE sssestseetetseeesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation clock 
frequency; 1/1 of XI oscillation clock frequency; 
1/1 of external clock input frequency 
Interrupt SOULCE «+++ coincidence with compare register 5 
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EF Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer 


COCK SOULCE vrrseetseeseeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE s+ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse 
width measurement, input capture) 
Clock SOULCE verseseeereeseeeesees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOUrCE s+ coincidence with compare register 7 (2 lines) 


Time base timer (one-minute count setting) 


C]OCK SOULCE sesso 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 

Interrupt SOUrCE se 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 

Interrupt SOUrCE see 1/65536, 1/262144, 1/1048576 of system clock frequency 


DMA controller (automatic data transfer) 
Max. Transfer cycles +--+: 255 


Starting factOr see external request, various types of interrupt, software 
Transfer MOde «seers l-byte transfer, word transfer, burst transfer 
El Serial Interface Serial 0 : synchronous type / UART (full-duplex) x 1 
CIOCK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter 5; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 1 : synchronous type / UART (full-duplex) x 1 
CIOCK SOULCE vests 1/2, 1/4 of system clock frequency; pulse output of timer counter 4; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type x | 
C]OCK SOULCE sees 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


Serial 3 : synchronous type/single-master I?C x 1 
CIOCK SOULCE sre seeeeeees 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


Serial 4 : ?C slave x | 
Applicable for I°C high-speed transfer mode, 7 bit/10bit address setting, general call 





I/O Pins I/O 62 | *Common use »° Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 7 | ¢Common use °¢ Specified pull-up resistor available 
EaiDinputs  =——~—sS~=sit Tec ith SA) 
i Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 


Supply current 





























Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD = 3 V, (fs = fosc/2) 5 12 mA 
Operating supply current IDD2 fosc = 8.39 MHz, VDD =3 V, (fs = fosc/2) 2 P) mA 
IDD3 ix = 32,/68 kHz, VDD =3.\V,, (is = 10/2) 40 WA 
IDD4 ix=32,/08 kHz, VOD=3 V, Ta=25°C 4 8 WA 
Supply current at HALT 
IDDS5 Ix = 32,768 kHz, VDD=3°V 30 WA 
IDD6 VDD =3 Vy, Ta=25°C 2 WA 
Supply current at STOP 
IDD7 VDD = 3 V, Ta = 85°C 20 uA 























Ta = —40°C to +85°C, VDD = 1.8 V to 3.6 V, VSS =0 V 
E pin Assignment 
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P64/A4 P34 
P65/A5 P33 
P66/A6 P32 
P67/A7 SYSCLK/SBI3/P31 
P70/SDO0 SBO3/P30 
P71/SDOI1 IRQ4/P24 
P72/A10/SDO2 IRQ3/P23 
P73/A11/SDO3 IRQ2/P22 
P74/A12/SDO4 ACZ/IRQ1/P21 
P75/A13/SDO5 
IRQO/P20 
P76/SDO6 M N 1 0 1 C67 D ae 
P77/SDO7 MN101C67G 
P87/LED7,D7 aes 
P86/LED6,D6 TCIOI/P11 
P85/LEDS,D5 RMOUT/TCIOO/P10 
P84/LED4,D4 <——-  NRST/P27 
P83/LED3,D3 NDK/BUZZER/P06 
P82/LED2,D2 SBT2/P05 
P81/LED1,D1 SBI2/P04 
P80/LEDO0,D0 SBO2/P03 
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NC serves as the VPP pin inthe MN101CF67G, and cannot be used as a user pin. 
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Support Tool 

E in-circuit Emulator == PX-ICEIOIC/D + PX-PRBIOICO7-TQFPO80-P-I212M = ti ssi‘; OR 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 10K 





Minimum instruction execution time Standard: 0.1 ws (at 2.7 V to 3.6 V, 20 MHz) 





Package TQFP080-P-1212D “Lead-free 
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ll Type MNIOIEI6K MNIO1EI6L (under planning) MN101E16M (under development) 
o ROM (x8-bit) 256 K 320 K 384 K 

External memory can be expanded 
E RAM (x8-bit) 12K 14K 20K 

External memory can be expanded 
o Package QFP100-P-1818B “Lead-free, | QFP100-P-1414 “Lead-free (under development) 
ll Minimum Instruction 0.0588 us (at 2.7 V to 3.6 V, 17 MHz at internal 2,4,8 times oscillation used) 

Execution Time 0.1 ws (at 2.7 V to 3.6 V, 20 MHz) 

30.6 ws (at 2.7 V to 3.6 V, 32.768 kHz) 

: Interrupts * RESET * Watchdog ¢ External 0 * External 1 * External 2 * External 3 * External 4 * External 5 * Timer 0 


¢ Timer 1 ¢ Timer 2 ¢ Timer 3 * Timer 4 * Timer 5 ¢ Timer 6 ¢ Timer 7 (2 systems) * Timer A, B, C, D, E 
¢ Time base °¢ Serial 0 (2 systems) ¢ Serial | (2 systems) ¢ Serial 2 * Serial 3 (3 systems) ¢ Serial 4 (2 systems) 
¢ Automatic transfer finish (2 systems) * A/D conversion finish * Key interrupts 





Timer Counter Timer counter 0) : 8-bit x | (square-wave/8-bit PWM output, event count, simple pulse width measurement, real time 


output control) 
COCK SOULCE vrrsereetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event, 16-bit timer with casscade 
connection (Timer 0 and connection), serial clocke output) 
Clock SOULCE sess 1/2, 1/8 of system clock frequency 
1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation clock frequency; 1/1 of XI 
oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 (square-wave/8-bit PWM output, event count, synchronous output event, pulse width 
measurement, real time output control, serial baud rate timer) 
COCK SOULCE vrrseseetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 0), 1, 2 can be cascade-connected. 


Timer counter 3 : 8-bit x | (square-wave output, event count, serial baud rate timer) 
COCK SOULCE vrrseseetseseeeesees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOUrCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 
Timer counter 0, 1, 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer , time base timer 
Clock SOULCE sees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt generating cycle + 1/128, 1/256, 1/512, 1/1024, 1/8192 1/32768 of OSC oscillation clock frequency 
1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 
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MN101E16K, MN101E16L, MN101E16M 


ET Timer Counter (Continue) Timer counter 7 : 16-bit x 1 


(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse 
width measurement, input capture) 
COCK SOULCE srrsereetseeeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 


Timer counter A, B, C, D, E: 8-bit x 5 
COCK SOULCE vrrseseeeteeseteteees 1/2, 1/4 of system clock frequency; 1/1, 1/2, 1/4, 1/8, 1/16. 1/32 of OSC 
oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register A, B, C, D, E 


Time base timer (one-minute count setting) 


Clock SOULCE sees 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 

Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 

Interrupt SOULCE «++ 1/65536, 1/262144, 1/1048576, 1/4194304 of system clock frequency 


DMA controller (automatic data transfer) x 2-ch. 
Max. Transfer cycles +--+: 255 


Starting faCtOM see external request, various types of interrupt, software 
Transfer MOE «sess |-byte transfer, word transfer, burst transfer 
I Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
Clock SOULCE verses 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, A; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial | : synchronous type/UART (full-duplex) x 1 
C]OCK SOULCE sss 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, B; 
1/2, 1/4, 1/8, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type/single-master Cx 1 
Clock SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, C; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


Serial 3 : synchronous type/ I?C x 1 
C]OCK SOULCE vse seers 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, D; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


Serial 4 : synchronous type/UART (full-duplex) x 1 
C]OCK SOULCE vse 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, E ; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


I/O Pins /0 22 | *(5 VIF port) Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 
63 | ¢(3 VIF port) Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 
i A/D Inputs 10-bit x 8-ch. (with S/H) 
Ul Special Ports Buzzer output, high-current drive port 


U Electrical Characteristics T.B.D 
Supply current 


See the next page for electrical characteristics, pin assignment and support tool. 
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Ein Assignment 


Support Tool 
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SBOOB/TXDOB/P90 <—> P63/KEY3/Al1 
SBIOB/ RXDOB/P91 <—> P62/KEY2/A10 
SBTOB/P92 <—> P6I/KEY1/A9 
SBO3B/SDA3B/P93 <—> P6O/KEY0/ A8 
SBI3B/P94 <—> P57/A7 
SBT3B/SCL3B/P95 <—> P56/A6 
SBO2B/SDA2B/PD0 <—> P55/A5 
SBI2B/PD1 <—> P54/A4 
SBT2B/SCL2B/PD2 <—> P53/A3 
IRQOB/PD3 <—> P52/A2 
IRQIB/PD4 MN101E16K <—> PSI/Al 
ion a : ia oy Pane 
VDD5 N.C. (VDDIB8 ) 
PD7 MN101EF16N <—> P35/SBT3A/SCL3A 
VSS <—> P34/SBI3 
ANO/PAO <—> P33/SBO3A/SDA3A 
ANI/PAI <—> P32/SBT1 
AN2/PA2 <—> P31/SBII/RXD1 
AN3/PA3 <—> P30/SBOI/TXD1 
AN4/PA4 <—> P25/IRQS 
ANS/PAS <—> P24/IRQ4 
AN6/PAG6 <—> P23/IRQ3A 
AN7/PAT <—> P22/IRQ2A 
VREF+ <—> P21/IRQIA 


ee Fe a Be eee 


VDD5 = 2.7 V to 5.5 V 














xO <— 


VDD33 
N.C. (VDD 18) 


VDD33 = 2.7 V to 3.6 V 


OSC2 <— 


SBTOA/P02 
MMOD 
OSC1 

VSS 

XI 


SBO2A/SDA2A/P03 
SBI2A/P04 


SBT2A/SCL2A/P05 
BUZZER/P06 
TMOIO/P10 
TMIIO/P11 
TM2IO/P12 
NRST/P27 
TM3IO/P13 
TM7IOA/P14 
TM7OB/P15 
TM70C/P16 
SYSCLK/P17 
TRQOA/P20 


SBOOA/TXDOA/P00 
SBIOA/RXDOA/PO01 


QFP100-P-1818B *Lead-free 
LQFP100-P-1414 *Lead-free (under planning) 


( ): Flash memory built-in type 


l In-circuit Emulator Under development 
Flash Memory Built-in Type MNIO1EFI6N (under development) 
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Type 

ROM (x 8-bit) 512K 

RAM (x 8-bit) 30 K 

Minimum instruction execution time 0.0588 Us (at 2.7 V to 3.6 V, 17 MHz) 

Package QFP100-P-1818B “Lea-tee, | QEP100-P-1414 “Lead-tree (under planning) 
Panasonic MAD00046AEM 


MN101E16K, MN101E16L, MN101E16M W 
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_| MN101C08C 








ET type MN101C08C 
T Rom (x8-bit) 48 K (External memory can be expanded) 
H RAM (x8-bit) 1.5 K (External memory can be expanded) 


Package QFP084-P-1818E “Lead-free 
Minimum Instruction 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 
1.00 us (at 2.0 V to 5.5 V, 2 MHz)* 
125 us (at 2.0 V to 5.5 V, 32.768 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.7 V. 


i Interrupts * RESET * Watchdog * External 0 * External 1 * External 2 * External 3 * External 4 * Timer 0 


Timer 1 ¢ Timer 2 * Timer 3 * Timer 4 * Timer 5 * Time base ¢ Serial 0 ¢ Serial 1 
¢ Automatic transfer finish *« A/D conversion finish 


i Timer Counter Timer counter 0 : 8-bit x 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier) 


C]OCK SOULCE sere 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
CIOCK SOULCE sree 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0), 1 can be cascade-connected. 


Timer counter 2 : 8-bit x | (square-wave/8-bit PWM output, event count, synchronous output event) 
CIOCK SOULCE seers 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOUrCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
C]OCK SOULCE sess 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
CIOCK SOULCE seers 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 


C]OCK SOULCE sess 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOUrCE +++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOUrCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option) 
i Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
ClOcK SOULCE sesso 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3 


Serial | : synchronous type x | 
Clock SOULCE sesso 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3 


48 Panasonic MAD00010DEM 


MN101C08C LI 
































I/O Pins 1/0 55 | *Common use °* Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 13 | ¢ Common use ¢ Specified pull-up resistor available 
i A/D Inputs 10-bit x 8-ch. (with S/H) 
ay Outputs 8-bit x 4-ch. 
Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 
Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD =5 V 25 60 mA 
Operating supply current 
IDD2 fx = 32.768 kHz, VDD =3 V 30 100 WA 
fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 4 8 WA 
Supply current at HALT IDD3 
fx = 32.768 kHz, VDD = 3 V, Ta = 85°C 20 WA 
VDD = 5 V, Ta = 25°C | uA 
Supply current at STOP IDD4 
VDD = 5 V, Ta = -40°C to +85°C 30 WA 























pin Assignment 














P64,A4 <——> 64 42 |K—> DA3,P33 


MADO0010DEM 


P65,A5 <—> 
P66,A6 <—> 
P67,A7 <—> 
P70,A8 <——> 
P71,A9 <—> 
P72,A10 <——> 
P73,A11 <——> 
P74,A12 <—> 
P75,A13 <—> 
P76,A14 <—> 
P77,A15 <—> 

N.C. 
P87,LED7,D7 <——> 
P86,LED6,D6 <——> 
P85,LED5,D5 <——> 
P84,LED4,D4 <——_> 
P83,LED3,D3 <——> 
P82,LED2,D2 <——> 
P81,LED1,D1 <——> 








P80,LED0,D0 <——> 


41 |<—> DA2,P32 
40 }<—> DA1,P31 
39 |<—> DAO,P30 
DAVDD 
37 |K—— IRQ4,P24 
36 |—— IRQ3,P23 
35 |<—— IRQ2,P22 
34 }<——- SENS, IRQI,P21 
MN101C08C a 
N.C. 
31 |<—> TM4IO,P14 
30 |<—> TMGIO,P13 
29 }<——> TM2I0,P12 
28 |}<—> TMIIO,P11 
27 }——> RMOUT,TMOIO,P10 
26 |<—— RST,P27 
25 |<——> DK,BUZZER,P06 
24 }<——> SBT1,P05 
23 }<——> SBI1,P04 
































O 22 }—> SBO1,P03 
Cor NOM TNH DO YF OH OG 
= AN Nn TNH OP DODD SF Be Se ese Se se se se se Keanna 
R2ZSISVEVeeutRssusSoBsxQasss 
BEELER RRR LES ZS RAS “KORE 
Sssoada yun or & oune) zZ2ece 
ZZZ2Z42Z42424 4 > 2Oomh 
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QFP084-P-1818E ‘Lead-free 


Panasonic 


See the next page for support tool. 


49 


Support Tool 











i In-circuit Emulator PX-ICE101C / D + PX-PRB101C08-QFP084-P-1818E 
F EPROM Built-in Type Type MN101CPO8CBF 
ROM (x 8-bit) 48K 
RAM (x 8-bit) LSK 
Minimum instruction execution time 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 


0.238 Us (at 2.7 V to 5.5 V, 8.39 MHz) 
Package QFP084-P-1818E “Lead-free 





50 Panasonic MAD00010DEM 


MN101C08C LI 


MADO00010DEM Panasonic 5] 


_| MN101049G , MN101C49H , MN101C49K 














ll Type MN101C49G MN101C49H MNI01C49K 

i ROM (x8-bit) 128K 160 K 224 K 
External memory can be expanded 

EH RAM (x8-bit) 4K 6K 10K 
External memory can be expanded 

i Package QFP100-P-1818B “Lead-free, | QFP100-P-1414 “Lead-free 

0 Minimum Instruction Standard: 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
Execution Time 0.238 us (at 2.7 V to 5.5 V, 8.39 MHz) 


125 us (at 2.0 V to 5.5 V, 32 kHz)* 
Double speed: 0.12 ws (at 4.5 V to 5.5 V, 8.39 MHz) 
0.25 us (at 3.0 V to 5.5 V, 4 MHz) 
62.5 us (at 2.0 V to 5.5 V, 32 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.7 V. 
* The lower limit for operation guarantee for flash memory built-in type 1s 4.5 V. 


H Interrupts *RESET ¢ Watchdog * External 0 * External | * External 2 * External 3 ¢ External 4 * External 5 * Timer 0 


¢Timer 1 * Timer 2 * Timer 3 ¢ Timer 4 * Timer 6 * Timer 7 (2 systems) * Time base °¢ Serial 0 ¢ Serial 1 
¢ Serial 2 ¢ Serial 3 * Automatic transfer finish * A/D conversion finish * Key interrupts (8 lines) 


E Timer Counter Timer counter 0 ; 8-bit x 1 
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement) 
CIOCK SOULCE versesesetseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 


clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
CLOCK SOULCE sersereeerseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE ++ coincidence with compare register | 


Timer counter 0), 1 can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement) 
COCK SOULCE srrrereetseseteteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE «+e coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 (square-wave output, event count, generation of remote control carrier) 
COCK SOULCE verereeeteeeeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 8-bit x | 
(square-wave/8-bit PWM output, event count, pulse width measurement, serial | baud rate timer) 

CLOCK SOULCE srrreseeerseeeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; 1/1 of external clock 
input frequency 

Interrupt SOULCE ++ coincidence with compare register 4 


Timer counter 6 : 8-bit freerun timer 


CLOCK SOULCE verseseseeseeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 
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MN101C49G , MN101C49H , MN101C49K I 


EF Timer Counter (Continue) Timer counter 7 : 16-bit x 1 


(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse 
width measurement, input capture) 
COCK SOULCE serreseretseeeeeeees I/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE s+ coincidence with compare register 7 (2 lines) 


Time base timer (one-minute count setting) 


CIOCK SOULCE sees 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 

Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 

Interrupt SOULCE see 1/65536, 1/262144, 1/1048576 of system clock frequency 


DMA controller (automatic data transfer) 
Max. Transfer cycles +--+: 255 


Starting faCtOr see external request, various types of interrupt, software 
Transfer MOE «reser |-byte transfer, word transfer, burst transfer 
Ul Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
C]OCK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 4; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial | : synchronous type/simple UART (half-duplex) x 1 
CIOCK SOULCE verses 1/2, 1/4 of system clock frequency; pulse output of timer counter 4; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type x | 
C]OCK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


Serial 3 : synchronous type/single-master I?C x | 














CLOCK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 

H I/O Pins /0 73 | ©Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 

(72) | ( ): Flash memory built-in type. 

Input 15 | *Commonuse ° Specified pull-up resistor available 

(14) | ( ): Flash memory built-in type. 
ll A/D Inputs 10-bit x 8-ch. (with S/H) 
ny Outputs 8-bit x 4-ch. 
U Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 





























Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDD1 fosc = 20 MHz, VDD =5 V 30 70 mA 
Operating supply current IDD2 fosc = 8.39 MHz, VDD =5 V 15 30 mA 
IDD3 ix.= 32.168 kHz, VOD =3'V 40 120 WA 
IDD4 ix= 32 kHz, VDDe3'¥ (3. V)sla=25 € 5 (13) | 11 (30)} pA 

Supply current at HALT 
IDDS fx = 32.768 kHz, VDD = 3 V (5 V), Ta = 85°C 30 (90); UA 
IDD6 VDD = 5 V, Ta = 25°C 3 uA 

Supply current at STOP 
IDD7 YDD=5.¥, Ta=85°C 60 uA 
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A13/P75 
A14/P76 
A15/P77 

DO,LEDO/P80 

D1,LED1/P81 

D2,LED2/P82 

D3,LED3/P83 

D4,LED4/P84 

D5,LED5/P85 

D6,LED6/P86 

D7,LED7/P87 

SDO0/PDO 
SDO1/PD1 
SDO2/PD2 
SDO3/PD3 
SDO4/PD4 
SDOS5/PD5 
SDO6/PD6 
SDO7/PD7 
DAVgs 
DAO/PCO 
DAI/PC1 
DA2/PC2 
DA3/PC3 
DAVpp 
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ae 
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P73/A11 


P72/A10 
P71/A9 
P70/A8 


P67/A7 
P66/A6 
P65/A5 
P64/A4 
P63/A3 
P62/A2 
P61/Al 
P60/A0 
P54/A17 
P53/A16 
P52/NCS 
P51/NRE 
P50/NWE 
P47/KEY7 
P46/KEY6 
P45/KEY5 
P44/KEY4 
P43/KEY3 
P42/KEY2 
P41/KEY1 


MN101049G 
MN101C49H 
MN101049K 
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QFP100-P-1818B “Lead-free 
LOFP100-P-1414 *Lead-tree 


) : Flash memory built-in type. 


Panasonic 


50 |-> P40/KEY0 

49 > P37/NDKDMA 

48 |> P36/NSTDMA 

> P35/NLDDMA/SCL/SBT3 
46 |X> P34/NBT/SBI3 

45 |-> P33/NBR/SDA/SBO3 

44 |<-> P32/SBT1 

43 <-> P31/RXD1/SBI1 

42 |> P30/TXD1/SBO1 

41 |-> P17(VPP) 

40 |> P16/TM4IO 

39 | P15 
38 | P14/TM7IO 

37 | P13/TM3I10 

36 | P12/TM2I10 

35 | P1I/TM1IO 

34 |< > P10/TMOIO/RMOUT 
33 | P27/NRST 

32 |— P26(VDD2) 

31 K— P25/IRQS5 

30 |— P24/IRQ4 

29 k— P23/IRQ3 

28 |— P22/IRQ2 

27 |— P21/IRQI/SENS 

26 — P20/IRQO 





( ): Flash memory built-in type. 
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Support Tool 
U In-circuit Emulator PX-ICE101C / D + PX-PRB101C49-QFP100-P-1818B 
PX-ICE101C / D + PX-PRB101C49-LQFP100-P-1414 
EEPROM Built-in Type Type MNIOICP49K 
ROM (x 8-bit) 224 K 
RAM (x 8-bit) 10K 
Minimum instruction execution time Standard: 0.10 Us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 ws (at 2.7 V to 5.5 V, 8.39 MHz) 
Double speed: 0.12 us (at 4.5 V to 5.5 V, 8.39 MHz) 
0.25 ws (at 3.0 V to 5.5 V, 4 MHz) 
Package QFP100-P-1818B “Lead-free, | QFP100-P-1414 *Lead-tree 
Flash Memory Built-in Type Type MNIOICF49K 
ROM (x 8-bit) 224 K 
RAM (x 8-bit) 10K 
Minimum instruction execution time Standard: 0.10 Us (at 4.5 V to 5.5 V, 20 MHz) 


Double speed: 0.12 us (at 4.5 V to 5.5 V, 8.39 MHz) 





Package QFP100-P-1818B *Lead-fee, | QFP100-P-1414 *Leat-free 


MAD00011FEM Panasonic 55 


_| MN101077A, MN101077C 











E type 8 =FStti(‘i‘:SCCOCO MN101C77A (under development) MNIOIC77C 
ET Rom (x8-bit) 32K 48K 
EH RAM (x8-bit) 15K 3K 
EH package 2 tt—(“(<‘i‘i‘is*~*~:. LQ FOG A=P=1414 *LewCCE TOPPOGA-P-IOIOC ewe’ 
U Minimum Instruction Standard: 0.1 us (at 2.5 V to 3.6 V, 20 MHz)* 
Execution Time 0.2 us (at 2.1 V to 3.6 V, 10 MHz)* 


0.5 ws (at 1.8 V to 3.6 V, 4 MHz)* 
62.5 Us (at 1.8 V to 3.6 V, 32 kHz)* 
Double speed: 0.119 Us (at 2.5 V to 3.6 V, 8.39 MHz)* 
* The operation guarantee range for flash memory built-in type is 2.7 V to 3.6 V. 


U Interrupts * RESET * Watchdog * External 0 * External 1 * External 2 * External 3 * External 4 
¢ Timer 0 * Timer 1 * Timer 4 * Timer 5 ¢ Timer 6 * Time base 
¢ Serial 0 reception ¢ Serial 0 transmission °¢ Serial | reception ¢ Serial | transmission ° Serial 3 
¢ Serial 4 * Automatic transfer finish * A/D conversion finish * Timer 7 (2 systems) ¢ Key interrupts (8 lines) 


ET Timer Counter Timer counter 0 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement) 
COCK SOULCE vrrreseeerseseteesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 


clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
COCK SOULCE vrrresetetseseteeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 4 : 8-bit x | 
(square-wave/8-bit PWM output, event count, pulse width measurement, serial | baud rate timer) 
COCK SOULCE vrrseseeetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; 
1/1 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 4 


Timer counter 5 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 0 baud rate timer) 
Clock SOULCE vestsesetetseseeeesens 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation clock 
frequency; 1/1 of XI oscillation clock frequency; 
1/1 of external clock input frequency 
Interrupt SOULCE «+++ coincidence with compare register 5 


Panasonic MAD00038EEM 


MN101C77A, MN101C77C J 


ET Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer 


CI1OCK SOULCE versesteeeeeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x | 
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse 
width measurement, input capture) 
COCK SOULCE vrrseseeeeeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 


Time base timer (one-minute count setting) 


C]OcK SOULCE sesso 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 

Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 

Interrupt SOULCE s+ 1/65536, 1/262144, 1/1048576 of system clock frequency 


DMA controller (automatic data transfer) 
Max. Transfer cycles «++: 255 


Starting faCtOL sve external request, various types of interrupt, software 
Transfer MOE «rss |-byte transfer, word transfer, burst transfer 
El Serial Interface Serial 0 : synchronous type / UART (full-duplex) x 1 
C]OcK SOULCE sere 1/2, 1/4 of system clock frequency; pulse output of timer counter 5; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial | : synchronous type / UART (full-duplex) x 1 
Clock SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter 4; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 3 : synchronous type/single-master I?C x 1 
ClOcK SOULCE sees 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


Serial 4: IC slave x 1 
Applicable for PC high-speed transfer mode, 7 bit/10bit address setting, general call 


I/O Pins /O 53 | *Commonuse *¢ Specified pull-up resistor available » Input/output selectable (bit unit) 
Eo aiinputs = =————~S~=~«i Tech ith SM) 
T pa Outputs 8-bit x 2-ch. (Serves as AD pin, as well) 
i Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 


Supply current 





























Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD = 3.3 V, (fs = fosc/2) 6 2 mA 
Operating supply current IDD2 fosc = 8.39 MHz, VDD = 3.3 V, (fs = fosc/2) 3 6 mA 
IDD3 ix =32,/68 kHz, VDD = 3,3 V, ds = 15/2) 40 WA 
IDD4 x= 32,/68 kHz, VDD =3,3-V, Ta= 25°C 5 10 WA 
Supply current at HALT 
IDD5 fx = 32.768 kHz, VDD = 3.3 V 40 WA 
IDD6 VDD =3,3.),1a=25-C 0 2 WA 
Supply current at STOP 
IDD7 VDD = 3.3 V, Ta = 85°C 30 WA 























Ta = -40°C to +85°C, VDD = 1.8 V to 3.6 V, VSS =0 V 
Ein Assignment 


ea] m A 
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NHnnnna HHH HH HR HH HAHAH MN 
— SS SS SS NS SS = SS NMR SMS NS OS ON ON. ON 
Nn Nn -F CO RF DO WD TFT MNO A TF FO TMH NAN 
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OB AB A A A AY O& AY AY AY AY AY AY AY By AY 


P74/SBIOB/RXDOB 
SBI3/P50 


P75/SBTOB 


IRQ4/P24 
P76/TCIO1 
IRQ3/P23 
P77/TCIO5 
IRQ2/P22 
P87/LED7 
ACZ/IRQ1/P21 
P86/LED6 
IRQO/P20 
P85/LED5 
TCIO7/P14 
P84/LED4 
TCIO4B/P13 
P83/LED3 MN 1 01 C77A TCO4A/P12 
P82/LED2 MN1 01 C77C TCIOOB/P11 
P81/LED1 
RMOUT/TCOOA/P10 
P80/LEDO 
BUZZER/P06 
AVSS 
SBTOA/PO5S 
PA0/ANO/DAO 
RXDOA/SBIOA/P04 
PAI/ANI/DA1 
TXDOA/SBOOA/P03 


PA2/AN2 
SCL4A/SBT1A/P02 
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2222 RAG RRR REE 
Bee ega" ee 22 23 
(S) y~ oO 
4242 24% SR 2 
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2 
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n 


LOFP064-P-1414 ‘Lead-free 
TQFP064-P-1010C “Leadfree (under development) 


NC serves as the VPP pin in the MN101CF77G, and cannot be used as a user pin. 
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Support Tool 

U In-circuit Emulator PX-ICE101C/D;PX-PRB101C77-TQFP064-P1010C 
PX-ICE101C/D;PX-PRB101C77-LQFP064-P 1414 

Flash Memory Built-in Type Type MNI101CF77G 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 6K 
Minimum instruction execution time Standard: 0.1 us (at 2.7 V to 3.6 V, 20 MHz) 
Package LQFP064-P-1414 “Lead-free 


TQFP064-P-1010C “Lead-free (under development) 
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MN101C77A, MN101C77C _J 














Support Tool 
U In-circuit Emulator PX-ICE101C/D;PX-PRB101C77-TQFP064-P1010C 
PX-ICE101C/D;PX-PRB101C77-LQFP064-P1414 
Flash Memory Built-in Type Type MNI101CF77G 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 6K 
Minimum instruction execution time Standard: 0.1 us (at 2.7 V to 3.6 V, 20 MHz) 
Package LOQFP064-P-1414 “Lead-free 
TQFP064-P-1010C “Lead-free (under development) 
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_| MN101E01J, MN101E01K, MN101E01L, MN107E01M 

















ll Type MNIOIEOIJ MNIOIEOIK MNIO1EO1L MN101E01M 

o ROM (x8-bit) 192K 256 K 320 K 384 K 
External memory can be expanded 

E RAM (x8-bit) 10K 10K 14K 20K 
External memory can be expanded 

U Package QFP100-P-1818B *Lead-tree, LQFP100-P-1414 “Lead-free 


UI Minimum Instruction Standard: 0.0625 us (at 3.0 V to 3.6 V, 32 MHz) 


Execution Time 0.1 Ws (at 3.0 V to 3.6 V, 20 MHz) 
62.5 Us (at 3.0 V to 3.6 V, 32 kHz) 
Double speed: 0.10 Us (at 3.0 V to 3.6 V, 10 MHz) 


U Interrupts *RESET * Watchdog ¢* External 0 * External 1 * External 2 * External 3 * External 4 * External 5 * Timer 0 


¢ Timer | ¢ Timer 2 * Timer 3 * Timer 4 * Timer 5 * Timer 6 * Timer 7 (2 systems) * Time base ° Serial 0 


(2 systems) * Serial | (2 systems) ¢ Serial 2 * Serial 3 ¢ Serial 4 (2 systems) * Automatic transfer finish * A/D 


conversion finish * Key interrupts (8 lines) 


Timer Counter Timer counter 0 ; 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement, 


generation of real time) 


COCK SOULCE verreseeetseseteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOULCE s+ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 


COCK SOULCE verseereseeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 (square-wave/8-bit PWM output, event count, synchronous output event, pulse width 


measurement generation of real time, serial baud rate timer) 


COCK SOULCE verseseerseseteesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOULCE *+++e coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 (square-wave output, event count, generation of remote control carrier, serial baud rate timer) 
COCK SOULCE verseeseseeseseeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, pulse width measurement, serial baud rate timer) 
COCK SOULCE vrrseseetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


frequency 


Interrupt SOULCE +++ coincidence with compare register 4 


Timer counter 5 : 8-bit x | (square-wave output, event count, serial baud rate timer) 
COCK SOULCE verseseeteeseteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOULCE +++ coincidence with compare register 5 
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Timer Counter (Continue) Timer counter 4, 5 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


CI1OCK SOULCE verseseseeeeeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse 
width measurement, input capture) 
COCK SOULCE vrrseseeetseseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 


Time base timer (one-minute count setting) 


ClOcK SOULCE vse seers 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 

Interrupt SOULCE s+ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 

Interrupt SOULCE s+ 1/65536, 1/262144, 1/1048576, 1/4194304 of system clock frequency 


DMA controller (automatic data transfer) 
Max. Transfer cycles «+++. 255 


Starting faCtOLr see external request, various types of interrupt, software 
Transfer MOE «rss |-byte transfer, word transfer, burst transfer 
T Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
C]OCK SOULCE vse seers 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 4; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 1 : synchronous type/UART (full-duplex) x 1 
C]OcK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter 4, 5; 
1/2, 1/4, 1/8, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type/single-master I2Cx 1 
C]OCK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 3; 
1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128 of OSC oscillation clock frequency 


Serial 3 : synchronous type/single-master I?C x 1 
C]OCK SOULCE vse eerste 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, 5; 
1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128 of OSC oscillation clock frequency 


Serial 4 : synchronous type/UART (full-duplex) x 1 
ClOcK SOULCE sees 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 5 ; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


I/O Pins I/O 34 | ©(5 VIF port) Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 
50. | ©(3 VIF port) Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 
o A/D Inputs 10-bit x 8-ch. (with S/H) 
i pa Outputs 8-bit x 1-ch. 
Hl Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 






































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDDI fosc = 4 MHz, VDD =3 V 11(48) | 30(80) | mA 
Operating supply current IDD2 fx = 32 kHz, VDD =3 V 8(43) | 22(75) | mA 
IDD3 ix=32 kHz; VDD =3 V, Ta=25°C 30(60) |120(180)| WA 
Supply current at HALT IDD4 fx = 32 kHz, VDD = 3 V, Ta = -40°C to +85°C 12 30) WA 
IDDS5 VDD =3 V, Ta = 25°C 0.3 BAU WA 

Supply current at STOP 
IDD6 VDD = 3 V, Ta = —40°C to +85°C 80) WA 
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TXDOB/SBOOB/P90 
RXDOB/SBIOB/P91 
SBTOB/P92 
SDA3B/SBO3B/P93 
SBI3B/P94 
SCL3B/SBT3B/P95 
IRQ2B/PD0 
IRQ3B/PD1 
TM4IOB/PD2 
TMSIOB/PD3 
TM7IOB/PD4 
BUZZER/PD5 
SYSCLK/PD6 
VDD3 
PD7 
VSS3 
NO/PAO 
N1/PAI 
N2/PA2 
N3/PA3 
N4/PA4 
N5/PA5 
N6/PA6 
N7/PA7 
VREF+ 





rrrrrrrer 





5V I/F port 


P42/SBT4 
P41/SBI4/RXD4 
P40/SBO4/TXD4 
P87/LED7/D7 


P43 


P86/LED6/D6 


P77/SDO7/NDK 
P76/SDO6/NWE 
P75/SDO5/NRE 
P74/SDO4/NCS 
P73/SDO3/A19 
P72/SDO2/A18 
P71/SDO1/A17 
P70/SDO0/A 16 


P85/LED5/D5 
P84/LED4/D4 
P83/LED3/D3 
P82/LED2/D2 
P81/LED1/D1 
P80/LED0/D0O 
VSS2 
P67/KEY7/A15 
P66/KEY6/A14 
P65/KEY5/A13 
P64/KEY4/A12 
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MN101E01J 
MN101E01K 
MN101E01L 
MN101E01M 


QFP100-P-1818B “Lead-free 
LQFP100-P-1414 “Lead-free 
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(_): Flash memory built-in type. 


Ein Assignment 















































50 |< P63/KEY3/A11 
49 |<—> P62/KEY2/A 10 

48 |< P61/KEY1/A9 

47 |<> P60/KEY0/A8 

46 |< P57/A7 

<> P56/A6 

44|<-> P55/A5 

43 |= P54/A4 

42 | P53/A3 

41 |<> P52/A2 

40|> PSI/AIL 

39 <> P50/A0 

38 <> P35/SBT3A/SCL3A 
37 | P34/SBIBA 

36 <> P33/SBO3A/SDA3A 
35 <> P32/SBT1 

34 |<-> P31/SBI/RXD1 

33 <= P30/SBOI/TXD1 
32 > P25/IRQS 

31 <> P24/TRO4 

30 K— P23/IRQ3A 

29 > P22/IRQ2A 

28 |<> P21/IROI 

27 |< P20/IRQO 

26 |< P16/TM7IOA 
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MN101E01J, MN101E01K, MN101E01L, MN101E01M J 














Support Tool 
U In-circuit Emulator PX-ICE101E9+PX-PRB 101E01-QFP100-P-1818B 
PX-ICE101E9+PX-PRB101E01-QFP100-P-1414 
Flash Memory Built-in Type Type MN101EFO1M 
ROM (x 8-bit) 384 K 
RAM (x 8-bit) 24 K 
Minimum instruction execution time Standard: 0.0625 Us (at 3.0 V to 3.6 V, 32 MHz) 
Double speed: 0.10 Us (at 3.0 V to 3.6 V, 10 MHz) 
Package QFP100-P-1818B “Leadtree, LQFP100-P-1414 “Lead-free 
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_| MN101C78A 








l Type MNI101C78A (under development) 
T Rom (x8-bit) 32 K 
EH RAM (x8-bit) 15K 
U Package TQFP048-P-0707B *Lead-tree (under development), QFP044-P-1010F *L«a¢-free (under planning) 
U Minimum Instruction 0.1 ws (at 3.0 V to 3.6 V, 10 MHz) 
Execution Time 0.235 us (at 1.8 V to 3.6 V, 4.25 MHz) 


62.5 us (at 1.8 V to 3.6 V, 32 kHz) 
* The lower limit for operation guarantee for flash memory built-in type is 2.7 V. 


ll Interrupts * RESET ¢ Watchdog ¢ External 0 * External | * External 2 * External 4 (key interrupt dedicated) » Timer 0 


¢ Timer | * Timer 2 * Timer 3 * Timer 6 * Time base * Timer 7 (2 systems) * Timer 8 (2 systems) 
¢ Serial 0 (2 systems) ¢ Serial 1 (2 systems) ¢ Serial 3, Serial 4 * A/D conversion finish 


U Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement, added pluse (2-bit) system PWM output, real time output control) (square-wave/PWM output to 
large current terminal P50 possible) 
COCK SOULCE vrrreseetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
COCK SOULCE verseseeetseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, added pluse (2-bit) system PWM output, PWM output, serial transfer clock output, real time 
output control, event count, synchronous output event, simple pulse width measurement) (square-wave/PWM 
output to large current terminal P52 possible) 
COCK SOULCE verseseseeeeeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial transfer clock) 
COCK SOULCE srrreseetseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 
Clock SOULCE sesso 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output event, 
pulse width measurement, input capture, real time output control, high performance IGBT output) (square-wave/ 
PWM output to large current terminal P51 possible) 
COCK SOULCE verseseeteeseteeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines), input capture register 
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ET Timer Counter (Continue) Timer counter 8: 16 bit x 1 


(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal P53 possible) 
COCK SOULCE verseeeseeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE s+ coincidence with compare register 8 (2 lines), input capture register 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM input capture, pluse width measurement is possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


Clock SOULCE seers 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
C]OCK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 
Serial | : synchronous type/UART (full-duplex) x 1 
Clock SOUrCE vse 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 


Serial 3 : synchronous type/single-master I?C x 1 
ClOcK SOULCE vse 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock 


Serial 4 : I?C slave x 1 
Applicable for PC high-speed transfer mode, 7bit/10bit address setting, general call 





I/O Pins /0 39 | *Commonuse °¢ Specified pull-up resistor available ¢ Input/output selectable (bit unit) 
(35) ( ): QFP044-P-1010F 
ll A/D Inputs 10-bit x 7-ch. (with S/H) 
f LCD 12 segments x 4 commons (static, 1/2, 1/3, or 1/4 duty) 
(usable if VLCD < VDD) 
ll Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


U Electrical Characteristics 
Supply current 






































Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDDI fosc = 4 MHz, VDD =3 V l 1.8 mA 

eperatngeuepy current IDD2 fx = 32 kHz, VDD =3V 4 | 15 | wA 
IDD3 fx = 32 kHz, VDD = 3 V, Ta= 25°C 2 | 5 | pA 

Supply cuitental ner IDD4 fx = 32 kHz, VDD = 3 V, Ta = —40°C to 485°C 10 | pA 
IDDS VDD = 3 V, Ta = 25°C 2 | A 

Supply cunenal tr IDD6 VDD = 3 V, Ta = —40°C to 485°C g | A 











See the next page for pin assignment and support tool. 
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TQFP048-P-0707B *Lead-iree (under development) QFP044-P-1010F *Lead-free (under planning) 


Support Tool 
a In-circuit Emulator PX-ICE101C / D + PX-PRB101C78-TQFP048-P-0707B-M (under development) 


PX-ICE101C/ D + PX-PRB101C78-QFP044-P-1010F-M (under planning) 








Flash Memory Built-in Type Type MN101CF78A (under development) 
ROM (x 8-bit) 32K 
RAM (x 8-bit) LSK 





Minimum instruction execution time 0.2 Us (at 3.0 V to 3.6 V, 10 MHz) 
0.235 us (at 2.7 V to 3.6 V, 4 MHz) 
62.5 us (at 2.7 V to 3.6 V, 32 kHz) 





Package TQFP048-P-0707B “Lead-free (under development) 
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E Type 
T ROM (x8-bit) 
External memory can be expanded 


E RAM (x8-bit) 


External memory can be expanded 





MN101C485 MN101C487 
8K 16K 





0.5K 0.5K 





Package LQFP064-P-1414 “Lead-free, TQFP064-P-1010B “Lead-free 
Minimum Instruction 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
125 us (at 2.0 V to 5.5 V, 32 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.3 V. 
E Interrupts * RESET ¢ Watchdog ¢ External 0 * External | * External 2 * External 4 * Timer 2 * Timer 3 ¢ Timer 4 
¢ Timer 5 * Time base ¢ Serial 0 * A/D conversion finish 
i Timer Counter Timer counter 2 : 8-bit x | (square-wave/8-bit PWM output, event count, synchronous output event) 
C]OCK SOULCE seers 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE s+ coincidence with compare register 2 
Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
C]OCK SOULCE sesso 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 
Timer counter 2, 3 can be cascade-connected. 
Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
C]OCK SOULCE seers 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOUrCE «+e coincidence with compare register 4 
Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 
C]OCK SOULCE sees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
I/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOUrCE s+ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option) 
i Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
C]OCK SOULCE seers 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency 

















I/O Pins 1/0 36 | *Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit) 
¢ Specified pull-down resistor partially selectable 
Input 11 | *Common use ° Specified pull-up resistor available * Specified pull-down resistor partially selectable 
Hl A/D Inputs 10-bit x 8-ch. (with S/H) 
i LCD 25 segments X 4 commons (Static, 1/2, 1/3, or 1/4 duty) 
i Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
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i Electrical Characteristics 
Supply current 






































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = § MHz, VDD =5 V 10 25 mA 
Operating supply current 
IDD2 fx = 32 kHz, VDD =3 V 15 100 WA 
IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 4 8 WA 
Supply current at HALT 
IDD4 fx = 32 kHz, VDD = 3 V, Ta = -40°C to +85°C 30 WA 
VDD = 5 V, Ta = 25°C l WA 
Supply current at STOP IDD5 
VDD =5 V, Ta = -40°C to +85°C 25 WA 











pin Assignment 


\O 
— 
<q 
foe) 
ic Renae Soe ese % 

— 
<2<2¢24¢fHN9nA G 
Be Ae ee ee ea i eee | 
eGo eetadirggead 
eneascuone a4 E ees 2 
SOOO OoOoOOOGMEZAIEe 
MOomAmMmmnamomanaanesedaad 
NNNNNANRNRAVRHDAVRHNAVH A A A A A A A 

















A8,P70,SEG15 P13,TM3IO 
A9,P71,SEG14 P12,TM2IO 
A10,P72,SEG 13 P10,RMOUT 
A11,P73,SEG12 P27,NRST 
A12,P74,SEG11 P06,BUZZER,DK 
A13,P75,SEG 10 P02,SBTO 
A14,P76,SEG9 MN101C485 P0O1,SBIO,RXD 
A15,P77,SEG8 MN1010487 P00,SBO0,TXD 
D7,P87,SEG7 VREF+ 
D6,P86,SEG6 PAT,AN7,KEY7 
DS5,P85,SEG5 PA6,AN6,KEY6 
D4,P84,SEG4 PA5,ANS,KEY5 
D3,P83,SEG3 PA4,AN4,KEY4 
D2,P82,SEG2 PA3,AN3,KEY3 
D1,P81,SEG1 PA2,AN2,KEY2 
DO,P80,SEGO PAI,ANI,KEY1 
ANTAOoOMANATF ANT UHOoA ge 
> > S's Oo UU 4K my < 
SSSSsssr gg" “sss 
LQFP064-P-1414 *Lead-tree S 
TQFP064-P-1010B *tead-free M 
Support Tool 
c In-circuit Emulator PX-ICE101C / D + PX-PRB101C48-TQFP064-P-1010B 
PX-ICE101C / D + PX-PRB101C48-LQFP064-P-1414 
MW CDDAN Biuiltin Tun 
EPROM Built-in Type Type MNI101CP487 
ROM (x 8-bit) 16K 
RAM (x 8-bit) 0.5K 
Minimum instruction execution time 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 Us (at 2.7 V to 5.5 V, 8 MHz) 
125 us (at 2.3 V to 5.5 V, 32 KHz) 
Package LQFP064-P-1414 *Lead-free TQFP064-P-1010B *Lead-tree 
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type MN101C527 
T ROM (x8-bit) 16K 
EH RAM (x8-bit) 15K 


Package LOFP064-P-1414 *Lead-free 
Minimum Instruction 0.1 ws (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
62.5 us (at 2.0 V to 5.5 V, 32 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.3 V. 


. Interrupts * RESET ¢ Watchdog ¢ External 0 * External 1 * External 2 ¢ External 4 (key interrupt dedicated) 


¢ Timer 0 * Timer 1 * Timer 2 * Timer 3 * Timer 6 * Timer 7 (2 systems) * Timer 8 * Time base 
¢ Serial 0 (2 systems) * A/D conversion finish 


a Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement) (square-wave/PWM output to large current terminal P50 possible) 
COCK SOULCE serreererseeteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
COCK SOULCE serreeeerseeteeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC 
oscillation clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0), 1 can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event, simple 
pulse width measurement) (square-wave/PWM output to large current terminal P52 possible) 
COCK SOULCE serseeeereeeteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOUrCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
COCK SOULCE serseerereeteteees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


CIOCK SOULCE verseeeseeseeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave/16-bit PWM output [cycle / duty continuous variable], event count, synchronous output evevt, pulse 
width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible) 
COCK SOULCE serseeeeeseeteeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOUrCE +++ coincidence with compare register 7 (2 lines) 
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T Timer Counter (Continue) Timer counter 8: 16-bit x 1 


(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input 
capture) 
(square-wave/PWM output to large current terminal P53 possible) 
CLOCK SOULCE verseeeseeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ agreement with compare register 8 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, input capture, pulse width measurement is possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


C]OCK SOULCE sess 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE +e 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 
Interrupt SOULCE s+ 1/65536, 1/262144, 1/1048576 of system clock frequency 
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
CIOCK SOULCE sree 1/2, 1/4 of system clock frequency; 1/2 pulse output of timer counter 3; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 

















I/O Pins 1/0 42 | »*Common use ° Specified pull-up resistor available » Input/output selectable (bit unit) 
¢ Specified pull-down resistor partially selectable 
Input if ¢ Common use ¢ Specified pull-up resistor available * Specified pull-down resistor partially selectable 
i A/D Inputs 10-bit x 4-ch. (with S/H) 
i LCD 24 segments X 4 commons (Static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VDD < VLCD < 5.5 V) 
LCD power step-up circuit contained (3/2, 2 and 3 times) 
LCD shunt resistance contained 


E Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 



































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD =5 V 25 60 mA 
Operating supply current IDD2 fosc = 8 MHz, VDD =5 V 10 | 25 | mA 
IDD3 fx = 32 kHz, VDD =3 V 30 100 WA 
IDD4 fx = 32 kHz, VDD = 3 V, Ta = 25°C 8 WA 
Supply current at HALT 
IDDS5 fx = 32 kHz, VDD = 3 V, Ta = —40°C to +85°C 30 WA 
VDD = 5 V, Ta = 25°C 2 WA 
Supply current at STOP IDD6 
VDD = 5 V, Ta = -40°C to +85°C 35 WA 

















See the next page for pin assignment and support tool. 
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LQFP064-P-1414 “Lead-free 


Support Tool 
Seis. ~~«2~2~*®&#&€8FO Tao nn Laa:tSC=<it=i‘<=<=CSstét‘sS*”*”*=“‘(‘;#‘‘(#N(N((NNNCCOC#® 
In-circuit Emulator PX-ICE101C / D + PX-PRB101C52-LQFP064-P-1414-M 


EEPROM Built-in Type Type MN1OICP52A 


ROM (x 8-bit) 32K 








RAM (x 8-bit) 15K 





Minimum instruction execution time 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
62.5 us (at 2.3 V to 5.5 V, 32 KHz) 





Package LQFP064-P- 1414 *Lead-free 
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H Type MN101C589 MNIOIC58A 
T ROM (x8-bit) 24K 32K 
EH RAM (x8-bit) 15K 15K 





Package LQFP064-P-1414 “Lead-free 
Minimum Instruction 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.25 Us (at 2.7 V to 5.5 V, 8 MHz)*! 
62.5 us (at 2.0 V to 5.5 V, 32 kHz)*! 
*1 The lower limit for operation guarantee for flash memory built-in type is 4.5 V. 
*2 The lower limit for operation guarantee for EPROM built-in type is 2.3 V. 
Interrupts *RESET ¢ Watchdog * External 0 * External 1 * External 2 
¢ External 4 (key interrupt dedicated) * Timer 0 * Timer 1 * Timer 2 *Timer3 * Timer 6 * Time base 
¢ Timer 7 (2 systems) * Timer 8 (2 systems) ¢ Serial 0 (2 systems) * A/D conversion finish 


Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement) (square-wave/PWM output to large current terminal P50 possible) 


COCK SOULCE verseseeeeseseteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 


COCK SOULCE verseseteteeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC 
oscillation clock frequency; 1/1 of XI oscillation clock frequency; external clock 
input 

Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event, 
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible) 


COCK SOULCE verseseeetseseeeteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 


COCK SOULCE verseeseseeeeeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


CI1OCK SOULCE verseseseeseeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output 
evevt, pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible) 


CI1OCK SOULCE versereeeeeeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE s+ coincidence with compare register 7 (2 lines) 


Timer counter 8: 16 bit x 1 
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal P53 possible) 
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Timer Counter (Continue) Clock SOUrCE +++ 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency; 
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 8 (2 lines) 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM, input capture, pulse width measurement 1s possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


ClOcK SOULCE vse eee 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency 
Watchdog timer 
Interrupt SOULCE s+ 1/65536, 1/262144, 1/1048576 of system clock frequency 
U Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
ClOcK SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 





I/O Pins /0 46 | *Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 3 | ¢Common use °¢ Specified pull-up resistor available 
Hl A/D Inputs 10-bit x 8-ch. (with S/H) 
ll LCD 24 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VDD < VLCD < 5.5 V) 
LCD power step-up circuit contained (3/2, 2 and 3 times) 
LCD power shunt resistance contained 


fl Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 


Supply current 









































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDDI fosc = 20 MHz, VDD =5 V 25 60 mA 
Operating supply current IDD2 fosc = 8 MHz, VDD =5 V 10 25 mA 
IDD3 x= 32 kHz, VDD=S3:V 30 100 WA 
IDD4 X= 32kH7, VOD =3 VY, Ta= 25°C 4 8 WA 
Supply current at HALT 
IDD5 fx = 32 kHz, VDD =3 V, Ta = —40°C to +85°C 30 WA 
IDD6 VDD=3 ¥; Ta=25°C 2 WA 
Supply current at STOP 
IDD7 VDD =5 V, Ta = -40°C to +85°C 50 WA 











See the next page for pin assignment and support tool. 
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LQFP064-P-1414 “Lead-free 


Support Tool 
E in-circuit Emulator PX-ICEI01C / D + PX-PRB101C58-LQFP064-P-1414-M 


T EPROM Built-in Type MNIOICPS8A 











Type 

ROM (x 8-bit) 32 K 

RAM (x 8-bit) 15K 

Minimum instruction execution time 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 


0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
62.5 us (at 2.3 V to 5.5 V, 32 kHz) 














Package LQFP064-P-1414 *Lead-tree 
Flash Memory Built-in Type Type MNI101CF58D 

ROM (x 8-bit) 64 K 

RAM (x 8-bit) 2K 

Minimum instruction execution time 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 


0.25 us (at 4.5 V to 5.5 V, 8 MHz) 
62.5 us (at 4.5 V to 5.5 V, 32 kHz) 
Package LQFP064-P-1414 “Lead-free 
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TE t\pe 8 =Sti(‘aOS MN101C39C 
T ROM (x8-bit) 48 K 
External memory can be expanded 
EH RAM (x8-bit) 2K 
External memory can be expanded 
E Package TQFP080-P-1212D “Lead-free 


(Conventional Package) 


(TOFP080-P-1212C) 


U Minimum Instruction 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 


0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
125 us (at 2.0 V to 5.5 V, 32 kHz)* 


* The lower limit for operation guarantee for EPROM built-in type is 2.3 V. 


U Interrupts *RESET ¢ Watchdog * External 0 * External 1 * External 2 * External 3 * External 4 * Timer 2 
¢ Timer 3 * Timer 4 * Timer 5 ¢ Time base ¢ Serial 0 ¢ Serial 1 * A/D conversion finish 
U Timer Counter Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event) 
Clock SOULCE sees 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 


external clock input 
Interrupt SOULCE - +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 


(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 


Clock SOULCE sees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 


external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 


ClOcK SOULCE sees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 


external clock input 
Interrupt SOULCE +++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 


Clock SOULCE sees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE «++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option) 
ul Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
Clock SOULCE sesso 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency 


Serial | : synchronous type x 1 


C]OcK SOULCE vse 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency 
Ul I/O Pins /0 49 | Common use °¢ Specified pull-up resistor available ¢ Input/output selectable (bit unit) 


¢ Specified pull-down resistor partially selectable 














Input 12 | *Common use ° Specified pull-up resistor available * Specified pull-down resistor partially selectable 
i A/D Inputs 10-bit x 8-ch. (with S/H) 
FicD  =——C*~*«*«*«*B ements X 4 commons (Séatic, 1/2, 1/3,or 4 duty) 
E Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
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U Electrical Characteristics 






































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDDI fosc = 8 MHz, VDD =5 V 8 fs) mA 
Operating supply current 
IDD2 x= 32 kHz, VOD =3¥ 18 100 WA 
IDD3 Ix = 32 kHz, VDD'=3 V, Ta=25 C 3 8 WA 
Supply current at HALT 
IDD4 fx = 32 kHz, VDD = 3 V, Ta = —40°C to +85°C 25 WA 
VDD = 5 V, Ta = 25°C 1 uA 
Supply current at STOP IDDS 
VDD = 5 V, Ta = —40°C to +85°C 20 WA 











ll Pin Assignment ( ) 


Support Tool 


: Conventional Package 
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39 }<——_ SENS, IRQI,P21 
38 |<——- IRQO,P20 

37 |<—> TM4IO,P14 

36 |—> TM3IO,P13 
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TQFP080-P-1212D 
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VREF- 


*Lead-free 


(TQFP080-P-1212C) 


H In-circuit Emulator PX-ICE101C / D + PX-PRB101C39-TQFP080-P-1212 
EPROM Built-in Type MNI01CP39C 


MADO0015EEM 








Type 
ROM (x 8-bit) 48 K 
RAM (x 8-bit) 2K 





Minimum instruction execution time 


0.10 ws (at 4.5 V to 5.5 V, 20 MHz) 
0.25 ws (at 2.7 V to 5.5 V, 8 MHz) 
125 ws (at 2.3 V to 5.5 V, 32 kHz)* 





Package 


(Conventional Package) 


Panasonic 


TQFP080-P-1212D “Lead-free 
(TQFP080-P-1212C) 
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Ul Type MNI01C54A MN101C54C 
U ROM (x8-bit) 32K 48 K 
EH RAM (x8-bit) 2K 2K 





Package QFP084-P-1818E *Lead-free, | QFPO80-P-1414A “Lead-free 
Minimum Instruction 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.25 us (at 2.7 V to 5.5 V, 8 MHz)*! 
62.5 us (at 2.0 V to 5.5 V, 32 kHz)*! 
*! The lower limit for operation guarantee for flash memory built-in type is 4.5 V. 
*2 The lower limit for operation guarantee for EPROM built-in type is 2.3 V. 


u Interrupts ¢ RESET ¢ Watchdog ¢ External 0 * External | * External 2 * External 3*! 


¢ External 4 (key interrupt dedicated) * Timer 0 * Timer 1 * Timer 2 *Timer3 * Timer 6 * Time base 
¢ Timer 7 (2 systems) * Timer 8 (2 systems) ¢ Serial 0 (2 systems) ¢ Serial 2 * A/D conversion finish 
*1 LQFPO80-P-1414A: Not mounted 

Hl Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement) (square-wave/PWM output to large current terminal P50 possible) 
COCK SOULCE vrrsereetseseteesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 

COCK SOULCE vrrreseeteeseeeesees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC 
oscillation clock frequency; 1/1 of XI oscillation clock frequency; external clock 
input 

Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event, 
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible) 
COCK SOULCE vrrseseeteeseeeesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0) baud rate timer) 
COCK SOULCE verreseetseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE -++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


C1OCK SOULCE versereeeseeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE -++ + coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output 
evevt, pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible) 
COCK SOULCE verreseeetseseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 
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ET Timer Counter (Continue) Timer counter 8: 16 bit x 1 


(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal P53 possible) 
COCK SOULCE verseeeseeseeeeeees 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency; 
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 8 (2 lines) 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM, input capture, pulse width measurement 1s possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


ClOcK SOULCE verses 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
C]OcK SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type x 1 
C]OCK SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 





I/O Pins /0 61 | *Commonuse ° Specified pull-up resistor available * Input/output selectable (bit unit) 
(60) ( ): LQFP080-P-1414A 
Input 4 ¢Common use °¢ Specified pull-up resistor available 
(3) ( ): LQFP080-P-1414A 











l A/D Inputs 10-bit x 8-ch. (with S/H) 
ll LCD 32 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VDD < VLCD < 5.5 V) 
LCD power step-up circuit contained (3/2, 2 and 3 times) 
LCD power shunt resistance contained 


U Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 


Supply current 









































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD =5 V 25 60 mA 
Operating supply current IDD2 fosc = 8 MHz, VDD =5 V 10 25 mA 
IDD3 iIx=32 kHz, VDD=3V 30 100 WA 
IDD4 ix=32 KHz, VDD=3 ), a= 25°C 4 8 WA 
Supply current at HALT 
IDDS5 fx = 32 kHz, VDD = 3 V, Ta = -40°C to +85°C 30) WA 
IDD6 VDD =5 Y, Ta=23°C 2 WA 
Supply current at STOP 
IDD7 VDD =5 V, Ta = -40°C to +85°C 50 WA 











See the next page for pin assignment and support tool. 
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VLC1 
VLC2 
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LQFP080-P-1414A 


Support Tool 
U In-circuit Emulator PX-ICEI01C / D + PX-PRB101C54-QFP084-P-1818E-M 


PX-ICEI01C / D + PX-PRB101C54-LQFP080-P-1414A-M 


T EPROM Built-in Type MNI01CP54C 
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QFP084-P-1818E “Lead-free 





ROM (x 8-bit) 


48K 





RAM (x 8-bit) 


2K 





Minimum instruction execution time 


0.1 us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 ws (at 2.7 V to 5.5 V, 8 MHz) 


62.5 us (at 2.3 V to 5.5 V, 32 kHz) 





Package 


LQFPO80-P-1414A “Lead-free, QFP084-P-1818E “Lead-free 


ll Flash Memory Built-in Type MNI01CF54D [ES (Engineering Sample) available] 
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Type 





ROM (x 8-bit) 


64K 





RAM (x 8-bit) 


2K 





Minimum instruction execution time 


0.1 us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 ws (at 4.5 V to 5.5 V, 8 MHz) 


62.5 us (at 4.5 V to 5.5 V, 32 kHz) 





Package 


LQFP080-P-1414A “Lead-tree, QFP084-P-1818E “Lead-tree 


Panasonic 


MADO00016EEM 


MN101C54A, MN101C54C J 


MAD00016EEM Panasonic 23 


_| MN101C66D, MN101C66G 








E Type — MNIOICOSDS——(<ié‘S;S;SSC#*#éC!#;! OMN0C66G (under development) = 
T ROM (x8-bit) 64 K 128 K 
H RAM (x8-bit) 2K 4K 





Package QFP084-P-1818E “Lead-free, | QFP080-P-1414A “Lead-fre 
Minimum Instruction 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
62.5 us (at 2.0 V to 5.5 V, 32 kHz)*! 
*! The lower limit for operation guarantee for flash memory built-in type is 2.5 V. 
The lower limit for operation guarantee for EPROM built-in type 1s 2.3 V. 


i Interrupts ¢ RESET ¢ Watchdog ¢ External 0 * External 1 * External 2 * External 3*! 


¢ External 4 (key interrupt dedicated) * Timer 0 * Timer 1 * Timer 2 * Timer 3 * Timer 6 ° Time base 
¢ Timer 7 (2 systems) * Timer 8 (2 systems) ¢ Serial 0 (2 systems) * Serial 2 * A/D conversion finish 
*1 LQFP080-P-1414A: Not mounted 
U Timer Counter Timer counter 0 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement) (square-wave/PWM output to large current terminal P50 possible) 


COCK SOULCE versesetetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOUrCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 


COCK SOULCE vrrreeetseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC 
oscillation clock frequency; 1/1 of XI oscillation clock frequency; external clock 
input 

Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, 1 can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event, 
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible) 


COCK SOULCE verreseeetseseeeteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE -++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 


COCK SOULCE verseeseseeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


COCK SOULCE verseseseeeeeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE s+ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output 
evevt, pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible) 


COCK SOULCE verseeeeeeeeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 


QA Panasonic MAD00017FEM 


MN101C66D, MN101C66G 


T Timer Counter (Continue) Timer counter 8: 16 bit x 1 


(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, inputcapture) 
(square-wave/PWM output to large current terminal P53 possible) 
CI1OCK SOULCE versereeeeeeeeeees 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency; 
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE - +e coincidence with compare register 8 (2 lines) 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM, input capture, pulse width measurement 1s possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


ClOcK SOULCE sees 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
Clock SOULCE vse 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type x 1 














ClOcK SOULCE sees 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 

H I/O Pins /0 61 | *Commonuse * Specified pull-up resistor available * Input/output selectable (bit unit) 

(60) ( ): LQFP080-P-1414A 

Input 4 ¢Common use °¢ Specified pull-up resistor available 

(3) ( ): LQFP080-P-1414A 
El A/D Inputs 10-bit x 8-ch. (with S/H) 
U LCD 32 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VLCD < VDD) 
LCD power shunt resistance contained 


U Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 





























Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDDI fosc = 20 MHz, VDD =5 V 25 60 mA 
Operating supply current IDD2 fosc = 8 MHz, VDD =5 V 10 25 mA 
IDD3 ix = 32 kHz, YDD=3-V 30 100 WA 
IDD4 ix] 32 kHz, VOD=3 V, Tas235°C 4 8 WA 
Supply current at HALT 
IDD5 fx = 32 kHz, VDD = 3 V, Ta = —40°C to +85°C 30 WA 
IDD6 VDD= >), 1a=25°C 2 WA 
Supply current at STOP 
IDD7 VDD =5 V, Ta = -40°C to +85°C 50 WA 























See the next page for pin assignment and support tool. 
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Ein Assignment 
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LQFP080-P-1414A *Leac-tree QFP084-P-1818E “Lead-free 


Support Tool 
a In-circuit Emulator PX-ICE101C / D + PX-PRB101C66-QFP084-P-1818E-M 
PX-ICE101C / D + PX-PRB101C66-LQFP080-P-1414A-M 


T EPROM Built-in Type MNI101CP66D 


Type 
ROM (x 8-bit) 64K 








RAM (x 8-bit) 2K 





Minimum instruction execution time 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
62.5 us (at 2.3 V to 5.5 V, 32 kHz) 





Package LQFP080-P-1414A “Lead-free, QFP084-P-1818E “Lead-free 


fl Flash Memory Built-in Type MNI101CF66G [ES (Engineering Sample) available] 


Type 
ROM (x 8-bit) 128K 








RAM (x 8-bit) 4K 





Minimum instruction execution time 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 ws (at 2.7 V to 5.5 V, 8 MHz) 
62.5 us (at 2.5 V to 5.5 V, 32 kHz) 





Package LQFPO80-P-1414A *Lead-free, QFP084-P-1818E “Lead-free 


Q6 Panasonic MAD00017FEM 


MN101C66D, MN101C66G _ 


MADO00017FEM Panasonic Q7 


_| MN101C70C , MN101C70G 











ll Type MNI101C70C MN101C70G (under planning) 
T ROM (x8-bit) 48K 128 K 
EH RAM (x8-bit) 2K 10K 
U Package LQFP080-P-1414A *Lead-free, TQFP080-P-1212D *Lead-tree (under planning) 
U Minimum Instruction 0.1 us (at 3.0 V to 3.6 V, 10 MHz) 
Execution Time 0.235 us (at 1.8 V to 3.6 V, 4.25 MHz) 


62.5 us (at 1.8 V to 3.6 V, 32 kHz) 
* The lower limit for operation guarantee for flash memory built-in type is 2.2 V. 


ll Interrupts * RESET ¢ Watchdog ¢ External 0 ¢ External 1 * External 2 * External 4 (key interrupt dedicated) » Timer 0 


¢ Timer | ¢ Timer 2 * Timer 3 * Timer 6 * Time base * Timer 7 (2 systems) * Timer 8 (2 systems) 
¢ Serial 0 (2 systems) * Serial 2 * A/D conversion finish * Automatic transfer finish 


U Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement, added pluse (2-bit) system PWM output, real time output control) (square-wave/PWM output to 
large current terminal P50 possible) 
COCK SOULCE vrrreseetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
COCK SOULCE verseseeetseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, added pluse (2-bit) system PWM output, PWM output, serial transfer clock output, real time 
output control, event count, synchronous output event, simple pulse width measurement) (square-wave/PWM 
output to large current terminal P52 possible) 
CI1OCK SOULCE verseeseseeseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE -++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial transfer clock) 
COCK SOULCE srrreseetseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 
Clock SOULCE sesso 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output event, 
pulse width measurement, input capture, real time output control, high performance IGBT output (Cycle/Duty can 
be changed constantly)) (square-wave/PWM output to large current terminal P51 possible) 
COCK SOULCE vrrseseeeseseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines), input capture register 


QQ Panasonic MAD00035FEM 


MN101C70C , MN101C70G WJ 


ET Timer Counter (Continue) Timer counter 8: 16 bit x 1 


(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal P53 possible) 
COCK SOULCE verseeeseeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 8 (2 lines), input capture register 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM is possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


Clock SOULCE sesso 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 

Interrupt SOULCE «++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency 
Watchdog timer 

Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 


DMA controller (automatic data transfer) 
Max. Transfer cycles «+--+: 255 


Starting faCtOLr see external request, various types of interrupt, software 
Transfer MOE «rss |-byte transfer, word transfer, burst transfer 
ET Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
C]OCK SOULCE vse reese 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 


Serial 2 : synchronous type/single-master I?C x | 
C]OCK SOULCE sees 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock 


I/O Pins /0 66 | *Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 


Hl A/D Inputs 10-bit x 16-ch. (with S/H) 


U LCD 32 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VDD < VLCD < 3.6 V) 
LCD power step-up circuit contained (3/2, 2 and 3 times) 


LCD power shunt resistance contained LCD reference voltage is contained. 
U Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


U Electrical Characteristics 


Supply current 






































Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDDI fosc = 4 MHz, VDD =3 V 1 | 18 | mA 

eperalia supe current IDD2 fx = 32 kHz, VDD =3V 4 | 15 | pA 
IDD3 fx = 32 kHz, VDD = 3 V, Ta= 25°C 2 5 | uA 

Supe curentabhars IDD4 fx = 32 kHz, VDD = 3 V, Ta = 40°C to +85°C 10 | A 
IDDS VDD = 3 V, Ta = 25°C 2 | wA 

eupply CHMentahy er IDD6 VDD = 3 V, Ta = 40°C to +85°C g | A 











See the next page for pin assignment and support tool. 
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Ein Assignment 


P70/SEG15 
P71/SEG14 
P72/SEG13 
P73/SEG12 
P74/SEG11 
P75/SEG10 
P76/SEG9 
P77/SEG8 
P80/SEG7 
P81/SEG6 
P82/SEG5 
P83/SEG4 
P84/SEG3 
P85/SEG2 
P86/SEG1 
P87/SEGO 
P30/COMO 
P31/COM1 
P32/COM2 
P33/COM3 
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TM8I0/P15 
TM7IO/P14 
TM3I0/P13 
TM2I0/P12 
TMIIO/P11 
RMOUT/TMOIO/P10 
SBT2/P07 

SBI2/P06 


MN101C70C pe 


SBTOA/P04 


MN101C70G RXDA/SBIOA/P03 
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TXDA/SBOOA/P02 
NBUZZERA/AN9/P01 
BUZZERA/AN8/P00 
AN7/PA7 


ANS/PAS 
AN4/PA4 
AN3/PA3 
AN2/PA2 
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DD 


SOSCMD ——> 
NRST/P27 ——> 


Vref. 
ANO/PAO 
ANI/PAI 


LOQFP080-P-141 4A “Lead-free 
TQFP080-P-1212D *Lead-tree 


Support Tool 


a In-circuit Emulator PX-ICE101C / D + PX-PRB101C70-LQFP080-P-1414A-M 
PX-ICE101C / D + PX-PRB101C70-TQFP080-P-1212-M (under planning) 


Flash Memory Built-in Type MN101CF70G ( ) 


Type 


under development 





ROM (x 8-bit) 


128K 





RAM (x 8-bit) 


10K 





Minimum instruction execution time 


0.1 ws (at 3.0 V to 3.6 V, 10 MHz) 
0.235 Us (at 2.2 V to 3.6 V, 4.25 MHz) 
62.5 us (at 2.2 V to 3.6 V, 32 kHz) 





Package 
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LQFP080-P-1414A “Lead-free, TQFPO80-P-1212D “Lead-free (under planning) 


Panasonic MAD00035FEM 


MN101C70C , MN101C70G WJ 


MAD00035FEM Panasonic 9] 


_| MN101C38A , MN101C38C 


E Type 
T ROM (x8-bit) 
External memory can be expanded 


E RAM (x8-bit) 


External memory can be expanded 





MNIOIC38A MNIO1C38C 
32 K 48K 





Lik 2K 





Package QFP100-P-1818B *Lead-tree, LOFP100-P-1414 “Lead-free 
Minimum Instruction 0.1 ws (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
125 us (at 2.0 V to 5.5 V, 32 kHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.3 V. 
E Interrupts * RESET ¢ Watchdog ¢ External 0 * External | * External 2 * External 3 * External 4 * Timer 2 
¢ Timer 3 * Timer 4 * Timer 5 * Time base ¢ Serial 0 ¢ Serial 1 * A/D conversion finish 
i Timer Counter Timer counter 2 : 8-bit x | (square-wave/8-bit PWM output, event count, synchronous output event) 
C]OCK SOULCE seers 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE s+ coincidence with compare register 2 
Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
C]OCK SOULCE sesso 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 
Timer counter 2, 3 can be cascade-connected. 
Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
C]OCK SOULCE seers 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE «++ coincidence with compare register 4 
Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 
CIOCK SOULCE sete 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOUrCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency (mask option) 
i Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
C]OCK SOULCE sree 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency 


Serial | : synchronous type x | 


C]OCK SOULCE verses 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency 

















I/O Pins I/O 44 | »*Common use * Specified pull-up resistor available * Input/output selectable (bit unit) 
¢ Specified pull-down resistor partially selectable 
Input 13 | *Common use ° Specified pull-up resistor available * Specified pull-down resistor partially selectable 
7 A/D Inputs 10-bit x 8-ch. (with S/H) 
ei LCD 52 segments X 4 commons (Static, 1/2, 1/3, or 1/4 duty) 
i Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
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Panasonic MAD00018DEM 


MN101C38A , MN101C38C _I 


a Electrical Characteristics 


Supply current 





Parameter 


Symbol 


Condition 


Limit 





Unit 
min | typ | max 






































IDD1 fosc = 8 MHz, VDD =5 V 10 25 mA 
Operating supply current 
IDD2 fx = 32 kHz, VDD =3 V 30 100 WA 
IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 8 WA 
Supply current at HALT 
IDD4 fx = 32 kHz, VDD = 3 V, Ta = —40°C to +85°C 24 WA 
VDD = 5 V, Ta = 25°C l WA 
Supply current at STOP IDD5 
VDD = 5 V, Ta = -40°C to +85°C 20 WA 





pin Assignment 


Support Tool 
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etek ressesessseSseSARRRRARAS 
SEG24 <<} 76 50 }<——>_ LED4,SEGS50,A17,P54 
SEG23 <——_|77 49 |}<——> _LED3,SEGS51,A16,P53 
SEG22 <——_|78 4g |<—> _ LED2,CS,P52 
SEG21 <—|79 47 ‘——> LED1,RE,P51 
SEG20 <——|80 46 (> LEDO,WE,P50 
SEG19 <——81 45 |< > _ P32 
SEG18 <——|82 44 |<—> P31 
SEG17 <——}83 43 <> P30 
SEG16 <—— 84 42 |<. IRQ4,P24 
SEGIS5 <——}85 41 }<———__ IRQ3,P23 
SEG14 <——| 86 40 <—— __ IRQ2,P22 
SEG13 <——|87 MN101038A 39 <———. SENS, IRQI,P21 
SEG12 <——|88 MN101C38C 3g <———.__ IRQO,P20 
SEG11 <——}89 37 <> TM4IO,P14 
SEG10 <——90 36 <——> _TM3IO,P13 
SEG9 <——91 35 <> _TM2I0,P12 
SEG8 <——|92 34K Pll 
SEG7 <——_ 93 33 —> RMOUT,P10 
SEG6 <——}94 32 <——> _NRST,P27 
SEG5 <——95 31 <> _NDK,BUZZER,P06 
SEG4 <——}96 30 <> _ SBT1,P05 
SEG3 <——}97 29 <> SBII,P04 
SEG2 <———98 23 |<——> _SBO1,P03 
SEG <——}99 27 <> _SBTO,P02 
sEGO <——]100 O 26 > RXD,SBIO,PO1 
Sire? CAD eb A AROSE FeO GRE et ee Re Oe ae es ee ets ey ea 
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QFP100-P-1818B *Lead-free 
LQFP1 00-P-1414 *Lead-free 


ki In-circuit Emulator PX-ICE101C / D + PX-PRB101C38-QFP100-P-1818B 


PX-ICEI0IC / D + PX-PRB101C38-LQFP100-P-1414 
F EPROM Built-in Type MNI101CP38C 


MADO00018DEM 








Type 
ROM (x 8-bit) 48K 
RAM (x 8-bit) 2K 





Minimum instruction execution time 


0.1 us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
125 us (at 2.3 V to 5.5 V, 32 kHz) 





Package 


QFP100-P-1818B *Lea-tee, L QFP100-P-1414 *Lead-free 


Panasonic 93 


_| MN101057C , MN101C57D 








Hl Type MN101C57C MN101C57D 
U ROM (x8-bit) 48 K 64K 
EH RAM (x8-bit) 2K 2K 





o Package QFP100-P-1818B “Lead-free, | QFP100-P-1414 “Lead-free (under planning) 
U Minimum Instruction 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.25 ws (at 2.7 V to 5.5 V, 8 MHz) 
62.5 us (at 2.0 V to 5.5 V, 32 kHz)* 
* The lower limit for operation guarantee for flash memory built-in type is 2.5 V. 


U Interrupts *RESET ¢ Watchdog ¢ External 0 * External 1 * External 2 * External 3 


¢ External 4 (key interrupt selectable) * External 5 (key interrupt dedicated) * External 6 * External 7 
¢ Remote control * Timer 0 * Timer | * Timer 2 * Timer 3 ¢ Timer 6 
¢ Time base * Timer 7 (2 systems) * Timer 8 (2 systems) * Serial 0 (2 systems) ¢ Serial 2 * A/D conversion finish 


U Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement) (square-wave/PWM output to large current terminal P50 possible) 
COCK SOULCE vrrsesetetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0) 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
COCK SOULCE verseseeeeeeseeeesees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC 
oscillation clock frequency; 
1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event, 
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible) 
COCK SOULCE vrrseseetseseeeesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOUrCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
COCK SOULCE verseseeteeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


C1OCK SOULCE verseseseeseeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output 
evevt, pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible) 
COCK SOULCE verseseeteeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 
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MN101C57C , MN101C57D I 


ET Timer Counter (Continue) Timer counter 8: 16 bit x 1 


(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal P53 possible) 
CI1OCK SOULCE verseeeseeseeeeeees 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency; 
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE s+ coincidence with compare register 8 (2 lines) 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM, input capture, pulse width measurement 1s possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


Clock SOULCE sesso 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
C]OcK SOULCE sree 1/2, 1/4 of system clock frequency; 1/2 of pulse output of timer counter 3 


frequency ; 1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type x 1 
ClOcK SOULCE sree 1/2, 1/4 of system clock frequency; 1/2 of pulse output of timer counter 3 
frequency; 1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


Hl Remote Control Interface Remote control output: timer 0 and 3 output: the remote control carrier output of 1/2 and 1/3 duty. 


Remote control reception: correspondence with low speed clock waiting 
Correspondence with AEHA (Association for Electric Home Appliances) format 
(selection of a formart is available by the set-up) 





I/O Pins /O 77 | *Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 6 | ¢Common use °¢ Specified pull-up resistor available 
i A/D Inputs 10-bit x 16-ch. (with S/H) 
[ LCD 47 segments x 4 commons (static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VLCD < VDD) 
LCD power shunt resistance contained 
Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


U Electrical Characteristics 


Supply current 









































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 20 MHz, VDD =5 V ps) 60 mA 
Operating supply current IDD2 fosc = 8 MHz, VDD =5 V 10 25 mA 
IDD3 x= 32 kHz, VDD=3V 30 100 WA 
IDD4 ix=32 kHz, VDD=3-V,. la=23°C 4 8 WA 
Supply current at HALT 
IDDS5 fx = 32 kHz, VDD = 3 V, Ta = -40°C to +85°C 30 WA 
IDD6 VDD =), Ta=25°C 2 WA 
Supply current at STOP 
IDD7 VDD =5 V, Ta = -40°C to +85°C 50 WA 











See the next page for pin assignment and support tool. 
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Ein Assignment 


Support Tool 


P65/SEG20/A5 
P66/SEG19/A6 
P67/SEG18/A7 
P70/SEG17/A8 
P71/SEG16/A9 
P72/SEG15/A10 
P73/SEG14/A11 
P74/SEG13/A12 
P75/SEG12/A13 
P76/SEG11/A14 
P77/SEG10/A15 
P35/SEG9/A16 
P36/SEG8/A17 
P87/SEG7/D7 
P86/SEG6/D6 
P85/SEGS/D5 
P84/SEG4/D4 
P83/SEG3/D3 
P82/SEG2/D2 
P81/SEG1/D1 
P80/SEG0/DO 
P90/COMO 
P91/COM1 
P92/COM2 
P93/COM3 
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QFP100-P-1818B *Lead-free 
LQFP100-P-1414 *Lead-free (Under planning) 


A In-circuit Emulator PX-ICE101C / D + PX-PRB101C57-QFP100-P-1818B-M 


Flash Memory Built-in Type Type MN101CF57D 


96 





ROM (x 8-bit) 


64K 





RAM (x 8-bit) 


2K 





Minimum instruction execution time 


0.1 Us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
62:5 Us (at 2.5 V.t0.5.5:V, 32. KHz) 





Package 


Panasonic 


QFP100-P-1818B “Lead-free 
LQFP100-P-1414 “Lead-free (under planning) 


MADO00019FEM 


MN101C57C , MN101C57D 


MAD00019FEM Panasonic Q7 


_| MN101073A , MN101C073D 








E type ~—— MNIOIC73A (underdevelopment) | ~~~ MNIOIC73D(underplanning) = 
FROM (x8-bit) 32K 64 K 
EH RAM (x8-bit) 15K 1K 





U Package TQFP064-P-1010C *Lead-tree, | QFP064-P-1414 *Lead-free (under planning) 
U Minimum Instruction 0.1 ws (at 3.0 V to 3.6 V, 10 MHz) 


Execution Time 0.235 us (at 1.8 V to 3.6 V, 4.25 MHz) 
62.5 us (at 1.8 V to 3.6 V, 32 kHz) 
* The lower limit for operation guarantee for flash memory built-in type is 2.2 V. 


u Interrupts *RESET * Watchdog ¢ External 0 * External 1 * External 2 * External 3 * External 4 * External 5 


¢ External 6 (key interrupt dedicated) * Timer 0 * Timer 1 * Timer 2 * Timer 3 ¢ Timer 6 * Time base 
¢ Timer 7 (2 systems) * Timer 8 (2 systems) ¢ Serial 0 (2 systems) * Serial 1 (2 systems) ° Serial 3 
¢ A/D conversion finish 
ET Timer Counter Timer counter 0 : 8-bit x 1 
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement, added pluse (2-bit) system PWM output) (square-wave/PWM output to large current terminal P50 


possible) 
COCK SOULCE verseseeeseseeeesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE *++ + coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 

CI1OCK SOULCE verseseseeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input; timer 
counter 8 output 

Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output, added pluse (2-bit) system PWM output, PWM output, serial transfer clock output, event 
count, synchronous output event, simple pulse width measurement) (square-wave/PWM output to large current 
terminal P51 possible) 
COCK SOULCE vrrseseeetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x | 
(square-wave output, event count, serial transfer clock) 
COCK SOULCE vrrseseeetseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE «+++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


Clock SOULCE sree teeeeees 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE - +++ coincidence with compare register 6 
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MN101C73A , MN101C73D 


ET Timer Counter (Continue) Timer counter 7 : 16-bit x 1 


(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output event, 
pulse width measurement, input capture, real time output control, high performance IGBT output (Cycle/Duty can 
be changed constantly)) (square-wave/PWM output to large current terminal P52 possible) 
COCK SOULCE vrrseseeetseseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines), input capture register 


Timer counter 8: 16 bit x 1 
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal P53 possible) 
ClOCK SOULCE verrereseeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE «+++ coincidence with compare register 8 (2 lines), input capture register 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM is possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


Clock SOULCE sesso 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE vse 1/128, 1/256, 1/512, 1/1024, 1/4096, 1/8192, 1/16384, 1/32768, of clock source 
frequency 
Watchdog timer 
Interrupt SOULCE * ++ 1/65536, 1/262144, 1/1048576 of system clock frequency 
ll Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
Clock SOULCE sree 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 
Serial | : synchronous type/UART (full-duplex) x 1 
C]OcK SOULCE vse: 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 


Serial 3 : synchronous type/single-master I?C x 1 
C]OCK SOULCE vse 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock 


I/O Pins /0 55 | *Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 
U A/D Inputs 10-bit x 12-ch. (with S/H) 
U LCD 32 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty) 
Usable if VLCD < VDD 
LCD power shunt resistance contained 
ll Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


See the next page for pin assignment and support tool. 
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U Electrical Characteristics 


























Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDD1 fosc = 4 MHz, VDD =3 V l 1.8 mA 

Speraling cuppiy eunen: IDD2 fx = 32 kHz, VDD =3V 4 | 15 | pA 
IDD3 fx = 32 kHz, VDD =3 V, Ta = 25°C 2 5 | uA 

SUP pn euientialinnrt IDD4 fx = 32 kHz, VDD = 3 V, Ta = -40°C to 485°C 10 | pA 
IDDS VDD = 3 V, Ta = 25°C 2 | pA 

Supp cument eh air IDD6 VDD = 3 V, Ta = 40°C to 485°C 8 | uA 























Ein Assignment 


SEG3/P64 ~—> 
SEG2/P65 <—>| 
SEG1/P66 <—+> 
SEGO/P67 <—>| 

COMO/P30 
COM1/P31 <—> 

COM2/P32 
COM3/P33 <——> 
SEG24/P80/SDO0/TM7IOB <——>} 
SEG25/P81/SDO1/TM8IOB <——> 
SEG26/P82/SDO2/TMOIOB <——> 
SEG27/P83/SDO03/TM1IIOB <——> 
SEG28/P84/SDO04/TM2IOB <——> 
SEG29/P85/SDO5/TM3IOB <——> 
SEG30/P86/SDO06 <——>| 
SEG31/P87/SDO7 <——> 
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SEG14/P61/SBIOB/RXDOB 
SEG15/P60/SBOOB/TXDOB 


SEG16/P07/SBT1B 
SEG18/P05/SBO1B/TXD1B 


SEG17/P06/SBI1B/RXD1B 
SEG19/P04/SBT3 


SEG4/P77/KEY7B 
SEGS5/P76/KEY6B 
SEG6/P75/KEY5B 
SEG7/P74/KEY4B 
SEG8/P73/KEY3B 
SEG9/P72/KEY2B 
SEG10/P71/KEY1B 
SEG11/P70/KEY0B 
SEG12/P63 
SEG13/P62/SBTO0B 


MN101C73A 


MN101C73D 


SOCORRO eH ek ee a 
Se Coe S BAAS 
- es 2 ¢ 8a B 
Pie g A aaa s 
a Sas @ 

al z>zeze 

; oo 
s28% 

s <8 

N 

-_ 

z ey 

< 8 


TQFP064-P-1010C *Lead-free 
LQFP064-P-1414 *Leadfree (under planning) 


Panasonic 


SEG20/SBO3/P03 
SEG21/SBI3/IRQ5/P02 
SEG22/NBUZZER/IRQ4/P01 
SEG23/BUZZERA/IRQ3/P00 
IRQ2/SBT1A/P23 
IRQI/SBILA/RXD1A/P22 
IRQO/SBOILA/TXD1A/P21 
Vref+/P20 
ANO/KEY7A/TM3IOA/P17 
AN1/KEY6A/TM2IOA/P16 
N2/KEY5A/TMIIOA/P15 
N3/KEY4A/SBTOA/TMOIOA/P14 
N4/KEY3A/SBIOA/RXDOA/P13 
N5/KEY2A/SBOOA/TXDOA/P12 
N6/KEY1A/TMB8IOA/P11 
N7/KEYOA/TM7IOA/P10 





A 
A 
A 
A 
A 
A 


MAD00047AEM 
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Support Tool 

ll In-circuit Emulator PX-ICE101C / D + PX-PRB101C73-TQFP064-P-1010C-M (under development) 
PX-ICE101C / D + PX-PRB101C73-LQFP064-P-1414-M (under development) 

a Flash Memory Built-in Type Type MN101CF73A (under development), MN101CF73D (under planning) 
ROM (x 8-bit) 32 K, 64K 
RAM (x 8-bit) 2.0K 





Minimum instruction execution time 0.1 Us (at 3.0 V to 3.6 V, 10 MHz) 
0.235 us (at 2.2 V to 3.6 V, 4.25 MHz) 
62.5 us (at 2.2 V to 3.6 V, 32 kHz) 





Package TQFP064-P-1010C “Lead-free, | QFP064-P-1414 “Lead-free (under planning) 
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_| MN101C074D , MN101C74F, MN101C74G 








ll Type MN101C74D (under planning) MN101C74F (under planning) MN101C74G (under development) 
T ROM (x8-bit) 64K 96K 128 K 
EH RAM (x8-bit) 15K 6K 6K 








pac kage QFP100-P-1818B “Lead-free, | QFP100-P-1414 “Lead-free (under planning), MLGA100-L-1010 *Le#¢-free (under planning) 
U Minimum Instruction 0.1 ws (at 3.0 V to 3.6 V, 10 MHz) 


Execution Time 0.235 us (at 1.8 V to 3.6 V, 4.25 MHz) 
62.5 us (at 1.8 V to 3.6 V, 32 kHz) 


* The lower limit for operation guarantee for flash memory built-in type is 2.2 V. 
u Interrupts *RESET * Watchdog ¢* External 0 * External 1 * External 2 * External 3 * External 4 ¢ External 5 


¢ External 6 (key interrupt dedicated) * Timer 0 * Timer 1 * Timer 2 * Timer 3 * Timer 6 * Time base 


¢ Timer 7 (2 systems) * Timer 8 (2 systems) ¢ Serial 0 (2 systems) * Serial 1 (2 systems) °¢ Serial 3 


¢ A/D conversion finish * Automatic transfer finish 
Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 


measurement, added pluse (2-bit) system PWM output) (square-wave/PWM output to large current terminal PC3 


possible) 
COCK SOULCE verseseeeseseeeesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE *++ + coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
CI1OCK SOULCE verseseseeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input; timer 


counter 8 output 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 


(square-wave output, added pluse (2-bit) system PWM output, PWM output, serial transfer clock output, event 


count, synchronous output event, simple pulse width measurement) (square-wave/PWM output to large current 


terminal PCS possible) 
COCK SOULCE verseseetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 


(square-wave output, event count, generation of remote control carrier, serial transfer clock) 
Cl]OCK SOULCE verseseseeeeeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOULCE +++ coincidence with compare register 3 
Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


Clock SOULCE sesso 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency 


Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 


(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output event, 


pulse width measurement, input capture, real time output control, high performance IGBT output (Cycle/Duty can 


be changed constantly)) (square-wave/PWM output to large current terminal PC4 possible) 
COCK SOULCE srrseseeerseseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 


Interrupt SOULCE +++ coincidence with compare register 7 (2 lines), input capture register 
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ET Timer Counter (Continue) Timer counter 8: 16 bit x 1 


(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal PC6 possible) 
CI1OCK SOULCE verseeeseeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 8 (2 lines), input capture register 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM is possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


ClOcK SOULCE vse 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE s+ 1/128, 1/256, 1/512, 1/1024, 1/4096, 1/8192, 1/16384, 1/32768, of clock source 
frequency 
Watchdog timer 
Interrupt SOULCE s+ 1/65536, 1/262144, 1/1048576 of system clock frequency 


Max. Transfer cycles 255 
Starting factor external request, various types of interrupt, software 
Transfer mode 1-byte transfer, word transfer, burst transfer 


DMA controller (automatic data transfer) 
Max. Transfer cycles «+++: 255 


Starting factOMr sve external request, various types of interrupt, software 
Transfer MOdE «sss |-byte transfer, word transfer, burst transfer 
E Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
ClOcK SOULCE sees 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 
Serial | : synchronous type/UART (full-duplex) x 1 
C]OcK SOULCE vse 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 


Serial 3 : synchronous type/single-master [?C x 1 
C]OcK SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock 


Serial 4 : ?C slave x 1 
Applicable for °C high-speed transfer mode, 7-bit/10-bit address setting, general call 


I/O Pins /0 87 | *Commonuse ° Specified pull-up resistor available * Input/output selectable (bit unit) 


ll A/D Inputs 10-bit x 16-ch. (with S/H) 


U LCD 47 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VDD < VLCD < 3.6 V) 
LCD power step-up circuit contained (3/2, 2 and 3 times) 


LCD power shunt resistance contained LCD reference voltage is contained. 
Ul Special Ports Buzzer output, remote control carrier signal output, high-current drive port 


See the next page for pin assignment and support tool. 
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Supply current 
Limit 
Parameter Symbol Condition Unit 
min typ | max 
IDD1 fosc = 4 MHz, VDD =3 V l 1.8 mA 
Operating supply current 
IDD2 fx = 32 kHz, VDD =3 V 4 15 | pA 
IDD3 x= 32 kHz; VDD = 3 V, Ta= 25°C 2 5 WA 
Supply current at HALT 
IDD4 fx = 32 kHz, VDD =3 V, Ta = —40°C to +85°C 10 WA 
IDD5 VDD=3 ), Ta= 23°C 2 WA 
Supply current at STOP 
IDD6 VDD = 3 V, Ta = —40°C to +85°C 8 WA 
Ein Assignment 
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fi seee fF QQQRAQQadeZ4Z4 2HEZaQ 
GANARSnnoneangaatrtes Stee new 
COUCOCURDUOUCUCUU DODO OU SGUO oa 
MOOkhokhoknekkhanheahoonenkonwveree 
DADANNAAVAGVAYUAAAAVUNANABAARSE 
owMmwrynnatr orwonwrnndrwnw OwoOnMNn tA mMmMNAaA TON TM 
muwnnnnnwnwtatwatwst asters strodncrodoncrcoonraa 
aangmianhanahanhiandmaanaadnmaianaadtaadtaAaA aA 
WMwrtOnNn Onwornr~ronmnws7Tnnw DCO DWAhrO MN TON = 
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A7/SEG24/P57 <> 50 P22/IRQ2 
A8/SEG23/P60 <> 49 P21/ACZ1/IRQI 
A9/SEG22/P61 <> 48 P20/IRQO 
A10/SEG21/P62<—» 47 P15/TM8IO 
A11/SEG20/P63 <> 46 P14/TM7IO 
A12/SEG19/P64—<<—» 45 P13/TM3IO 
A13/SEG18/P65—<«—> 44 P12/TM2IO 
A14/SEG17/P66—<—» 43 P11/TM1IO 
A15/SEG16/P67 <> 42 P10/TMOIO/RMOUT 
A16/SEG15/P70<—»> Al PB7/AN15/SBII/RXD1 
A17/SEG14/P71<—»> 40 PB6/AN14/SBOI1/TXD1 
SEG13/P72 ~<t—> MN101C74D 39 PB5/AN13/SBT1 
SEG12/P73 —t—> MN101C74EF 38 PB4/AN12/SBIOA/RXDOA 
SEG11/P74 <> a7 PB3/AN11/SBOOA/TXDOA 
SEG10/P75 <> MN101C74G 36 PB2/AN10/SBTOA 
SEG9/P76 <> 35 PB1/AN9/SCL4A 
SEG8/P77 <t—> 34 PBO/AN8/SDA4A 
SEG7/P80 <> 33 PA7/AN7/SBBA 
SEG6/P81 <—»> 32 PA6/AN6/SBO3A/SDA3A 
SEGS5/P82 <> 31 PA5/AN5/SBT3A/SCL3A 
SEG4/P33 <> 30 PA4/AN4 
SEG3/P84 <> 29 PA3/AN3 
SEG2/P85 <> 28 PA2/AN2 
SEG1/P86 <> @ 27 PAI/ANI 
SEGO/P87 <——> 26 PAO/ANO 
ANON tN ORM OD 
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Bea e eS Ae aa eae Z 
oUU UF Se ddddd A. 
am QaOooddod 
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4 S a = 2 ae 
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S e 
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QFP100-P-1818B “Lead-free 
LQFP100-P-1414 “Lead-free 
MLGA100-L-1010 “Lead-free 
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Support Tool 
PX-ICE101C / D + PX-PRB101C74-LQFP100-P-1414-M (under planning) 
T Flash Memory Built-in Type Type MN101CF74G (under development) 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 6K 
Minimum instruction execution time 0.1 Us (at 3.0 V to 3.6 V, 10 MHz) 
0.235 us (at 2.2 V to 3.6 V, 4.25 MHz) 
62.5 ws (at 2.2 V to 3.6 V, 32 kHz) 
Package QFP100-P-1818B “Lead-free, | QFP100-P-1414 “Lead-free (under planning) 
MLGA100-L-1010 *Lead-tree (under planning) 
MAD00048AEM Panasonic 
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E type ~— MNIOIC84A (underdevelopment) | ~~~ MNIOIC84D(under planning) = 
T ROM (x8-bit) 32 K 64 K 
EH RAM (x8-bit) IK 2K 





Package LQFP064-P-1414 “Lead-free 
Minimum Instruction 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.25 ws (at 2.7 V to 5.5 V, 8 MHz) 
62.5 us (at 2.0 V to 5.5 V, 32 kHz) * 
* The lower limit for operation guarantee for flash memory built-in type is 2.5 V. 


U Interrupts * RESET ¢ Watchdog ¢ External 0 * External 1 + External 2 


¢ External 4 (key interrupt dedicated) * Timer (0 * Timer 1 * Timer 2 * Timer 3 ¢ Timer 6 ¢ Time base 
¢ Timer 7 (2 systems) * Timer 8 (2 systems) ¢ Serial 0 (2 systems) * A/D conversion finish 


Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement) (square-wave/PWM output to large current terminal P50 possible) 


COCK SOULCE vrrseseerseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE -+++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 


COCK SOULCE vrrsereereeseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC 
oscillation clock frequency; 1/1 of XI oscillation clock frequency; external clock 
input 

Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x | 
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event, 
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible) 


COCK SOULCE vrrsereeereeseteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 


COCK SOULCE verseseseeseseeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


COCK SOULCE verseseeeseeeeeees 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output 
evevt, pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible) 


COCK SOULCE verseeeseeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 


Timer counter 8: 16 bit x 1 
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal P53 possible) 
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Timer Counter (Continue) Clock SOUrCE +++ 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency; 
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 8 (2 lines) 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM, input capture, pulse width measurement 1s possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


ClOcK SOULCE vse eee 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 
U Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
ClOcK SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter 3; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


I/O Pins /0 49 | *Common use ° Specified pull-up resistor available * Input/output selectable (bit unit) 





| Input | 3 | ¢Common use °¢ Specified pull-up resistor available 


ll A/D Inputs 10-bit x 8-ch. (with S/H) 
ll LCD 32 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VLCD < VDD < 5.5 V) 
LCD power shunt resistance contained 


Hl Special Ports Buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 


Supply current 















































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDDI fosc = 20 MHz, VDD =5 V 2) 60 mA 
Operating supply current IDD2 fosc = 8 MHz, VDD =5 V 10 25 mA 
IDD3 ix=32 kHz, VOD=3:V 30 100 WA 
IDD4 ix=32 kHz, VDDS3V,Ta=25°C 4 8 WA 
Supply current at HALT 
IDD5 fx = 32 kHz, VDD = 3 V, Ta = -40°C to +85°C 30 WA 
IDD6 VDD=5 ¥, Ta=29°C 2 WA 
Supply current at STOP 
IDD7 VDD =5 V, Ta = -40°C to +85°C 50 WA 





See the next page for pin assignment and support tool. 
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P74/SEG11 €—>| TM7IOA/SEG28/P 14 
P75/SEG10 <—+>| TM3IO/SEG29//P13 
P76/SEG9 <—+>| TM2IOA/SEG30/P12 
P77/SEG8 <—>| TMIIO/SEG31/P11 
P80/SEG7 <—>| RMOUT/TMOIOA/P10 
P81/SEG6 <—>| AN7/BUZZER/P06 
P82/SEG5 <—>| AN6/SBTOA/P02 
P83/SEG4 <—>| ANS/RXDA/SBIOA/PO1 
P84/SEG3 <—>| MN101C84A AN4/TXDA/SBOOA/P00 
P85/SEG2 <—>| MN101C84D VDD 
P86/SEG1 <—>| AN3/PA3 
P87/SEGO <—> IRQ2B/AN2/PA2 
P30/COM0 <—> IRQIB/ANI/PAL 
P31/COM1 <—> IRQOB/ANO/PAO 
P32/COM2 <—> P96/Vref+ 
P33/COM3 <—>| NRST/P27 


Support Tool 
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T Flash Memory Built-in Type MNI101CF84D 
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Type 
ROM (x 8-bit) 64K 
RAM (x 8-bit) 2K 





Minimum instruction execution time 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 
0.25 us (at 2.7 V to 5.5 V, 8 MHz) 


62.5 us (at 2.5 V to 5.5 V, 32 kHz) 





Package LQFP064-P-1414 *Lead-free 
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i Type MN101C07A 
T ROM (x8-bit) 32K 
EH RAM (x8-bit) 1K 
E Package LOFP064-P-1414 *Lead-free 
i Minimum Instruction 0.25 us (at 2.7 V to 5.5 V, 8 MHz) 
Execution Time 125 us (at 2.7 V to 5.5 V, 32 kHz) 
i Interrupts * RESET ¢ Watchdog * External 0 * External | * External 2 * External 3 * External 4 * Timer 2 


Timer 3 ¢ Timer 4 * Timer 5 ¢ Time base ¢ Serial 0 * Serial 1 * Automatic transfer finish 
¢ A/D conversion finish * Key scan 


ci Timer Counter Timer counter 2 : 8-bit x | (square-wave/8-bit PWM output, event count, synchronous output event) 
C]OCK SOULCE sees 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 


external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
CIOCK SOULCE sree 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE s+ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
C]OCK SOULCE sess 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOUrCE +++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 


C]OCK SOULCE vets 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOULCE +++ 1/2097152 of system clock frequency 
i Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
C]OCK SOULCE sesso 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency 


Serial | : synchronous type x | 


CIOCK SOULCE sees 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency 
i I/O Pins /0 27 | *Common use: 21 ¢ Specified pull-up resistor avaiable * Input/output selectable (bit unit) 





High Voltage | 26 | * Output: 18 *1/O:8 + P-ch open drain (breakdown voltage -30 V): FL drive: 26 
¢ Specified pull-down resistor mask option: 8 


i A/D Inputs 8-bit xX 5-ch. (with S/H) 
i FL (8 to 16) segments x (18 to 10) digits 
A Special Ports Buzzer output, remote control carrier signal output 
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i Electrical Characteristics 


Supply current 
































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 8 MHz, VDD =5 V 25 mA 
Operating supply current 
IDD2 fx = 32 kHz, VDD =3 V 120 uA 
Supply current at HALT IDD3 fx = 32 kHz, VDD =3 V 10 uA 
Supply current at STOP IDD4 VDD =3 V 10 uA 
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32 |K——> P66(—DGT16) 
31 <——> P67(-DGT17) 


(SEG10<_)P85 <———} 51 30 |<——> P54 
(SEG11—)P84 <——_—_] 52 29 |< > P53 
(SEG12<)P83 <<] 53 <> Paz 
(SEG13—)P82 <<] 54 27 |< P51 


(SEG14<_)P81 <——— 55 26 |—> P50 
(SEG15<~)P80 <——] 56 25 |< ———  P24(< IRQ4) 
VPP MN101C07A 24 |< ——  P23(-IRQ3) 
(TXD,SBOO~)P00 <——} 58 23 |< _——— P22(< IRQ?) 
(RXD,SBIO—>)PO01 <——} 59 22 }———- P21(<-IRQ1) 
(SBT0<>)P02 <——>} 60 21 |k——  P20(< IRQO) 
(SBO1<)P03 <——] 61 20 | P14(TM4IO) 
(SBI1—)P04. <—— 62 19 |}  P13(9TMGIO) 
(SBT1<>)P05 <—— 63 18 |k— P12(TM2I0) 
(BUZZER<)P06 <——} 64 17 | > P11 
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LQFP064-P-1414 ‘Lead-free 
Support Tool 
E in-circuit Emulator PX-ICEI0IC / D + PX-PRB101C07-LQFP064-P-1414 
EEPROM Built-in Type Type MNI101CPO7D 
ROM (x 8-bit) 64K 
RAM (x 8-bit) 2K 





Minimum instruction execution time 0.25 us (at 2.7 V to 5.5 V, 8 MHz) 


125 us (at 2.7 V to 5.5 V, 32 kHz) 





Package LQFP064-P-1414 *Lead-free 


MAD00023DEM Panasonic 111 


_| MN101C035D 








i Type MN101C35D 
T ROM (x8-bit) 64K 
RAM (x8-bit) 2K 
A Package QFP100-P-1818B *Lead-free 
i Minimum Instruction 0.25 us (at 2.7 V to 5.5 V, 8 MHz) 

Execution Time 125 us (at 2.2 V to 5.5 V, 32 kHz)* 

* The lower limit for operation guarantee for EPROM built-in type 1s 2.7 V. 

: Interrupts * RESET * Watchdog ¢ External 0 * External 1 * External 2 * External 3 * External 4 * Timer 0 


¢ Timer 1 ¢ Timer 2 * Timer 3 * Timer 4 * Timer5 * Time base ° Serial 0 ¢ Serial 1 ¢ Serial 2 
¢ Automatic transfer finish * A/D conversion finish * Key scan 


E Timer Counter Timer counter 0 : 8-bit x 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier) 
CIOCK SOULCE sesso 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency; 


external clock input 
Interrupt SOULCE +++ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
C]OCK SOULCE sees 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE «+e coincidence with compare register | 


Timer counter 0), 1 can be cascade-connected. 


Timer counter 2 : 8-bit x | (square-wave/8-bit PWM output, event count, synchronous output event) 
CIOCK SOULCE seers 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
CIOCK SOULCE sree ree 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE s+ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 16-bit x 1 
(square-wave/16-bit PWM output, event count, synchronous output event, input capture) 
CIOCK SOULCE vse 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency; 
external clock input 
Interrupt SOULCE +++ coincidence with compare register 4 


Time base timer (one-minute count setting, independently operable 8-bit timer counter 5) 


CIOCK SOULCE verses 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency; 
1/1, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 5; 1/8192 prescaler overflow 
Watchdog timer 
Interrupt SOULCE «+e 1/2097152 of system clock frequency 
E Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1 
C]OCK SOULCE sesso 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency 


Serial | : synchronous type x | 
CIOCK SOULCE sees 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency 


Serial 2 : synchronous type/simple ?C x 1 
CIOCK SOULCE seers I/1, 1/2, 1/4 of system clock frequency; 1/2 of timer counter 0 frequency 
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i I/O Pins I/O 36 | *Common use: 28 ¢ Specified pull-up resistor available ¢ Input/output selectable (bit unit) 








High Voltage 


53 








¢ Output: 29 ° I/O: 24 «¢ P-ch open drain (breakdown voltage —30V): FL drive: 53 


¢ Specified pull-down resistor mask option: 35 


i A/D Inputs 8-bit x 8-ch. (with S/H) 

PL ——C 5043) segments x (18 to 1) digits 
Ei Special Ports Buzzer output, remote control carrier signal output 

E Electrical Characteristics 




















Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDD1 fosc = 8 MHz, VDD =5 V 25 mA 

Operating supply current 
IDD2 fx = 32 kHz, VDD =3 V 120 uA 
Supply current at HALT IDD3 fx = 32 kHz, VDD =3 V 10 uA 
Supply current at STOP IDD4 VDD =3 V 10 uA 























Ein Assignment 


MAD00024DEM 


P94(<-SEG19) <——. 
P93(<-SEG20) <—_— 
P92(<-SEG21) <—_— 
P91(<-SEG22) <—_— 
P90(-SEG23) <_— 
PC2(<-SEG24) <——_| 
PC1(<-SEG25) <—_ 
PCO(<-SEG26) <—— 
PB7(<-SEG27) <> 
PB6(<-SEG28) <> 
PB5(<-SEG29) <> 
PB4(<-SEG30) <> 
PB3(<-SEG31) <> 
PB2(<-SEG32) <> 
PB1(<-SEG33) <> 
PBO(<-SEG34) <—> 
PD7(<-SEG35) <> 
PD6(<-SEG36) <> 
PDS(<-SEG37) <——>> 
PD4(<-SEG38) <> 
PD3(<-SEG39) <> 
PD2(<-SEG40) <> 
PD1(<-SEG41) <> 
PD0(<-SEG42) <> 

VPP 





DDD DP DPD DD 


om NM TN OO PD 

PRR RRB & 

Com Om omomoMmo me, a, ce 
ce SGA FRartrsen nr Beeageaeagaannsa 
ed, edo ede te OE Ec DRDoroowntaadnd sa Ske WDT 
O00 OOOO OOO O.0 0.0.00 0. Oo Ob Hh hbk 
DBOoOnAAAAAAAAAAAAAAAARLRY.Y 
ANNNANANNANRNRNRNARURNRNRAURNRNUARNRA AAA 
Ty teehee aera ake ye Pea te tee Te Pe Tee TS Te pee a a al, 


—DGT12) 


—DGT13) 


wre weer ve vrvr wre verve rvrrvrwvrvwvrvyervrverrvrvrwrrvrw 


75 |-——> P95 
74+-——> P96 
73 |-——> P97 
72 -+——> P80 
71 |-——> P81 
70 (> P82 
69 -——> P83 
68 >> P84 
67 ->——> P85 
66 +> P86 
65 |——> P87 
64|———> P70 
63 >> P71 
62 +> P72 
61 |——> P73 
60 |——> P74 
59 +> P75 
58|-—> P76 
57 |-——> P77 
56 |-——> P40 
55|-—> P41 
54<——> P60 
53<—> P6l 


52 <——> P62 
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95 
96 
97 
98 
99 
100 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


ee 


<—> P64(—DGT14) 
> P65(—DGT15) 
<> P66(—DGT16) 
<> P67(—DGT17) 
<—> P54 

<— > P53 

<> P52 

<—> P51 

<—> P50 

<> P32(SBT2) 
<> P31(SBI2~-) 
<—> P30(SBO2-) 
i<— p25 

<— P24(<IRQ4) 
<——— P23(<IRQ3) 
<——— P22(<-IRQ2) 
<——._ P21(< SENS, IRQ1) 
<—— P20(<-IRQO) 
<—> P15 

<> PI14(TM41I00) 
<> P13(TM3I0@) 
<> P12(TM210¢) 
<> P11(TM1I0¢) 
<> P10(RMOUT->,TMOIOe) 
<—— P27(NRSTS) 

















POO <— 1 

POl <—>]2 © 
P02 <—>}3 

P03 <——>|4 

PA4 ——>]20 
PAS ——>!21 
PA6 ——>|22 
PAT ——>}23 


VREF+ 


Q in d 
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See the next page for support tool. 
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Support Tool 








H In-circuit Emulator PX-ICEI01C / D + PX-PRB101C35-QFP100-P-1818B 
EPROM Built-in Type Type MN10ICP35D 
ROM (x 8-bit) 64K 
RAM (x 8-bit) 2K 





Minimum instruction execution time 0.25 us (at 2.7 V to 5.5 V, 8 MHz) 


125 us (at 2.7 V to 5.5 V, 32 kHz) 





Package QFP100-P-1818B *Lead-free 
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_| MN101C87A , MN101C87D 











I type ~— MNIOIC87A (underdevelopment) =] ~~—~—~—sSs MNIOIC87D (under planning) = 
EROM(x8-bit) 8 8 32 K 64 K 
EH RAM (x8-bit) 125K 2K 

Execution Time 0.24 us (at 2.7 V to 5.5 V, 8.4 MHz) 


0.48 ws (at 2.3 V to 5.5 V, 4.19 MHz) * 
0.24 Us (at 2.0 V to 5.5 V, 2.0 MHz)* 
62.5 us (at 2.0 V to 5.5 V, 32 kHz) * 
* The lower limit for operation guarantee for EPROM built-in type is 2.5 V 


U Interrupts *RESET ¢ Watchdog * External 0 * External 1 * External 2 * External 3 * External 4 * Timer 0 


¢ Timer 1 ¢ Timer 2 * Timer 3 * Timer 6 * Time base * Timer 7 (2 systems) ¢ Serial 0 (2 systems) 
¢ Serial 2 * A/D conversion finish * Automatic transfer finish * Key scan 


U Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 


measurement) 
COCK SOULCE vrrseseeeeseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE s+ coincidence with compare register 0 


Timer counter | : 8-bit x 1 (square-wave output, event count, serial transfer clock) 
COCK SOULCE vrrseseeeseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x | 
(square-wave output, PWM output, serial transfer clock, event count, simple pulse width measurement) 
COCK SOULCE verreseetseseeeesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x 1 
(square-wave output, event count, generation of remote control carrier, serial transfer clock) 
COCK SOULCE verreseetseseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE s+ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 
Clock SOULCE vse: 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, pulse width measurement, 
input capture) 
COCK SOULCE vrrseseeeteeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 


116 Panasonic MAD00050AEM 


MN101C87A , MN101C87D 


T Timer Counter (Continue) Time base timer (one-minute count setting) 


Clock source 


1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency 


Interrupt source 


Watchdog timer 


Interrupt source 1/65536, 1/262144, 1/1048576 of system clock frequency 


DMA controller (automatic data transfer) 


Max. Transfer cycles 


Starting factor external request, various types of interrupt, software 


Transfer MOE «sree |-byte transfer, word transfer, burst transfer 
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 


Clock source 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 


Serial 2 : synchronous type/single-master I?C x 1 


Clock source 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 


1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock 














Ul I/O Pins /0 26 | *Common use °¢ Specified pull-up resistor available » Input/output selectable (bit unit) 
High voltage 7 ° Supe 18 *1/0:8 oe open a (breakdown voltage —30 V) : FL drive: 26 
¢ Specified pull-down resistor mask option: 16 
H A/D Inputs 10-bit x 8-ch. (with S/H) 
i FL (8 to 16) segments x (18 to 10) digits 
U Special Ports Buzzer output, high-current drive port 
E PinAssignment 


~~ ~ ~~ ~~ we wr wr wr er rr ~~~ ™ 


oS 
| 
Oy 


P71 
P72 
P73 
P74 
P75 
P76 
P77 
P40 
P41 
P60 
Pol 
P62 
P63 
P64 
P65 

























P87 / SEG8 <——] 49 DGT16/ P66 
P86 /SEGI <——] 50 DGT17/ P67 
P85 /SEG10 <——} 51 VDD3 
P84 /SEG11 <——} 52 VDD2 
P83 /SEG12 <——} 53 LED2 / P52 
P82 /SEG13 <——] 54 LED1/ P51 
P81/SEG14 <——} 55 LEDO / P50 
P80 /SEG1S5 <——}] 56 MN1 01 C87A IRQ4 / P24 
VPP TIRQ3 / P23 
P00 / SBOO / TXD <—3] 58 MN101 C87D IRQ2 / P22 
PO1/SBIO/RXD <—+}] 59 ACZ/TRQ1/ P21 
P02 /SBTO <— >] 60 IRQO / P20 
P03 / SBO2/SDA <— 3] 61 TM7IO/ P14 
P04 / SBI2 / AN7 <—] 62 DROUT / TM3I0O / P13 
POS / SBT2/SCL <—}] 63 TM2I10 / P12 
P06 / BUZZER / AN6 <——> TMIIO/ P11 


Sen A ne eee 





XI 
xO 


MMOD 


NRST / P27 


PA5 
RMOUT / TMOIO / P10 


PA4 
PA3 
PA2 
PAI 
PAO 
VREF+ 
VDD1 
OSC2 
OSC1 
VSS 


~~ AS AS SR SS 


ANS5 
AN4 
AN3 
AN2 
AN1 
ANO 


LQFP064-P-1414 *Lead-free 
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Support Tool 








E  in-circuit Emulator PX-ICE101C/ D + PX-PRB101C87-LQFP064-P-1414-M (under development) 
Flash Memory Built-in Type Type MN101CF87G (under development) 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 4K 





Minimum instruction execution time 0.1 Us (at 4.5 V to 5.5 V, 20 MHz) 
0.24 Us (at 2.7 V to 5.5 V, 8.4 MHz) 
0.48 ws (at 2.5 V to 5.5 V, 4.19 MHz) 
62.5 us (at 2.5 V to 5.5 V, 32 kHz) 





Package LQFP064-P-1414 *Lead-free 
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_| MN101C88D , MN101C88F , MN101C88G 














Et\pe 8 =0Sti (‘SCC MNI101C88D (under planning) MN101C88F (under planning) MN101C88G (under development) 
T ROM (x8-bit) 64K 96K 128 K 

E RAM (x8-bit) 2K 4K 4K 

i Package QFP100-P-1818B “Lead-free 


fl Minimum Instruction 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.24 us (at 2.7 V to 5.5 V, 8.4 MHz) 
0.48 Us (at 2.3 V to 5.5 V, 4.19 MHz) * 
0.24 Us (at 2.0 V to 5.5 V, 2.0 MHz)* 
62.5 us (at 2.0 V to 5.5 V, 32 kHz) * 


* The lower limit for operation guarantee for EPROM built-in type is 2.5 V 
i Interrupts *RESET ¢ Watchdog ¢ External 0 * External 1 * External 2 * External 3 ¢ External 4 * Timer 0 


¢ Timer | ¢ Timer 2 * Timer 3 * Timer 6 * Time base * Timer 7 (2 systems) ¢ Serial 0 (2 systems) 


¢ Serial 1 (2 systems) * Serial 2 * A/D conversion finish * Automatic transfer finish * Key scan 


bl Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 


measurement) 
COCK SOULCE verseseeetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0) 


Timer counter | : 8-bit x 1 (square-wave output, event count, serial transfer clock) 
COCK SOULCE verseeseseeeeseeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOULCE +++ coincidence with compare register | 
Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x 1 


(square-wave output, PWM output, serial transfer clock, event count, simple pulse width measurement) 
COCK SOULCE sersesetetseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOUrCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x | 


(square-wave output, event count, generation of remote control carrier, serial transfer clock) 
COCK SOULCE verseeseseeeeeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Interrupt SOULCE +++ coincidence with compare register 3 
Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 


Clock SOULCE sess 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency 


Interrupt SOUrCE +++ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 


(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, pulse width measurement, 


input capture) 


COCK SOULCE serseseeeeseseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 


Interrupt SOULCE +++ coincidence with compare register 7 (2 lines) 
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ET Timer Counter (Continue) Time base timer (one-minute count setting) 


ClOcK SOULCE sree 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 

Interrupt SOULCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency 
Watchdog timer 

Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 


DMA controller (automatic data transfer) 


Max. Transfer cycles +--+: 25) 


Starting factOM see external request, various types of interrupt, software 
Transfer MOE «rrr |-byte transfer, word transfer, burst transfer 
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
Clock SOULCE sess 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 


Serial | : synchronous type/UART (full-duplex) x 1 


Clock SOULCE sesso 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock 


Serial 2 : synchronous type/single-master I?C x 1 


C]OCK SOULCE sees 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock 














f I/O Pins /0 35 | *Common use * Specified pull-up resistor available » Input/output selectable (bit unit) 
53 | * Output: 29 * I/O: 24 ¢ P-ch. open drain (breakdown voltage —30 V) : FL drive: 53 
High voltage ee 
¢ Specified pull-down resistor mask option: 35 
Hl A/D Inputs 10-bit x 8-ch. (with S/H) 
i FL (8 to 16) segments x (18 to 10) digits 
i Special Ports Buzzer output, high-current drive port 


MADO00051 AEM 
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Ein Assignment 


on Nm 

ee ee 

QOOU09Q 

2 _ QAAAA 

co -~ val — = ~~~ mn 
AQ a ocala eb A SS et Se et eS oo en Se 
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DHOOM agpanhwaAtRaanRARAARAaAAAgA 
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PBS / SEG29 ——> DGT4 / SEG3 / P74 
PB4 / SEG30 ——> DGT5 / SEG2 / P75 
PB3 / SEG31 ——> DGT6 / SEG1 / P76 
PB2 / SEG32 ——> DGT7 / SEGO/ P77 
PBI / SEG33 ——> DGT8 / P40 
PBO / SEG34 ——> DGT9/ P41 
PD7 / SEG35 <—> DGT10/ P60 
PD6 / SEG36 <—> DGTI11/ P61 
PDS / SEG37 <—> DGT12/ P62 
PD4 / SEG38 <— > DGT13 / P63 
PD3 / SEG39 MN101C88D <—> DGT14/ P64 
PD2 / SEG40 <— > DGT15 / P65 
PD1 / SEG41 MN101C88F <— > DGT16/ P66 
PDO / SEG42 <—> DGT17 / P67 
oe! MN101C88G sai 
P50 / LEDO / SBOOB / TXDOB VDD2 
P51 /LED1 / SBIOB / RXDOB <—> P34 
P52 / LED2 / SBTOB <—> P33 
P10 / TMOIO / RMOUT <—> SCL / SBT2 / P32 
P11 /TMIIO <—> SBI2/ P31 
P12/TM2I0 <—> SDA / SBO2 / P30 
P13 /TM3I0 <—> IRQ4/ P24 
P14 <—> IRQ3/ P23 
P15 /TM7IO <—> IRQ2/ P22 
P16 <—> ACZ/IRQI/ P21 











OSC2 <— 


VDD1 
OSC1 
MMOD 
ANO/ PAO 
AN1/ PAI 
AN2 / PA2 
AN3 / PA3 
AN4 / PA4 
ANS / PA5 
AN6 / PA6 
AN7 / PA7 
VREF+ 
IRQO / P20 





RST / P27 





TXDOA / SBOOA / POO 
RXDOA / SBIOA / POL 
SBTOA / P02 

TXDI1 / SBO1 / P03 
RXD1 / SBI1 / P04 
SBT1 / P05 

BUZZER / P06 


QFP100-P-1818B *Lead-tree 


Support Tool 
E in-circuit Emulator PX-ICE101C / D + PX-PRB101C88-LQFP100-P-1818B-M (under development) 


Flash Memory Built-in Type MN101CF88G (under development) 








Type 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 4K 





Minimum instruction execution time 0.1 us (at 4.5 V to 5.5 V, 20 MHz) 
0.24 Us (at 2.7 V to 5.5 V, 8.4 MHz) 
0.48 ws (at 2.5 V to 5.5 V, 4.19 MHz) 
62.5 us (at 2.5 V to 5.5 V, 32 kHz) 





Package QFP100-P-1818B *Lead-fiee 
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_| MN101C075D 








LU Type MN101C75D(under development) 
FROM (x8-bit) 64K 
EH RAM (x8-bit) 2K 
Package LQFP080-P-1414A *Lead-free 
Minimum Instruction 0.125 1s (at 3.0 V to 3.6 V, 8 MHz, non-use of USB) 
Execution Time 0.167 Us (at 3.0 V to 3.6 V, 6 MHz, use of USB) 
62.5 us (at 3.0 V to 3.6 V, 32 kHz, non-use of USB) 
Interrupts * RESET ¢ Watchdog ¢ External 0 ¢ External 1 * External 2 * External 4 (key interrupt dedicated) » Timer 0 


¢ Timer | ¢ Timer 2 * Timer 3 ¢ Timer 6 ¢ Time base * Timer 7 (2 systems) * Timer 8 (2 systems) 
¢ Serial 0 (2 systems) * Serial 2 * A/D conversion finish * Automatic transfer finish * USB interrupts 


U Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width 
measurement) (square-wave/PWM output to large current terminal P50 possible) 
COCK SOULCE vrrreseerseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 0) 


Timer counter | : 8-bit x 1 (square-wave output, event count, synchronous output event) 
COCK SOULCE vrrseseerseseteeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register | 


Timer counter 0, | can be cascade-connected. 


Timer counter 2 : 8-bit x | 
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event, 
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible) 
COCK SOULCE verreseetseseeeteees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 2 


Timer counter 3 : 8-bit x | 
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Timer Counter (square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer) 
(Continue) CLOCK SOULCE or+srserrssrseesseens 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 


clock frequency; 1/1 of XI oscillation clock frequency; external clock input 
Interrupt SOULCE +++ coincidence with compare register 3 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 6 : 8-bit freerun timer 
Clock SOULCE sees 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock 
frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency 
Interrupt SOULCE s+ coincidence with compare register 6 


Timer counter 7 : 16-bit x 1 
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output evevt, 
pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible) 
COCK SOULCE serreseeeteeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC 
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency 


Interrupt SOULCE - ++ coincidence with compare register 7 (2 lines) 
USB Functions Conforms to USBI.1. 


USB transceiver built-in 
Full-speed (12 Mbps) supported. 
5 end points (FIFO built-in independently) 
FIFO size 
(EPO, 1, 2, 3, 4): 16, 128, 128, 128, 128 bytes 
¢ EPO) 
Control transfer 
IN/OUT (two ways) 
¢ EP! to EP4 
Interrupt/Bulk/Isochronous transfer supported. 
Settable to IN or OUT. 
Double Buffering function supported. 
When the MAXP size is set to a half or less of the MAXFIFO size for each EP, the Double Buffering function is 
made valid automatically. 
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T Timer Counter (Continue) Timer counter 8: 16 bit x 1 


(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture) 
(square-wave/PWM output to large current terminal P53 possible) 
CI1OCK SOULCE verseeteeseeeeeees 1/1, 1/2, 1/4, 1/16 of system clock frequency; 
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency; 
1/1, 1/2, 1/4, 1/16 of external clock input frequency 
Interrupt SOULCE +++ coincidence with compare register 8 (2 lines) 


Timer counters 7, 8 can be cascade-connected. 
(square-wave output, PWM, input capture, pulse width measurement 1s possible as a 32-bit timer.) 


Time base timer (one-minute count setting) 


ClOcK SOULCE sss 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency 
Interrupt SOUrCE +++ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency 
Watchdog timer 
Interrupt SOULCE +++ 1/65536, 1/262144, 1/1048576 of system clock frequency 
f Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1 
Clock SOULCE seers 1/2, 1/4 of system clock frequency; pulse output of timer counter | or 2; 


1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency 


Serial 2 : synchronous type/single-master [?C x 1 
Clock SOULCE vse 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency 


I/O Pins /0 62 | *Commonuse * Specified pull-up resistor available ¢ Input/output selectable (bit unit) 


U A/D Inputs 10-bit x 12-ch. (with S/H) 
i LCD 32 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty) 


LCD power supply separated from VDD (usable if VDD < VLCD < 3.6 V) 
LCD power step-up circuit contained (3/2, 2 and 3 times) 
LCD power shunt resistance contained 


Hl Special Ports USB ports (D+, D-), buzzer output, remote control carrier signal output, high-current drive port 
Electrical Characteristics 


Supply current 









































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 8 MHz, VDD = 3.3 V (non-use of USB) T.B.D.| mA 
Operating supply current IDD2 fosc = 6 MHz, VDD = 3.3 V (use of USB) T.B.D. | mA 
IDD3 ix=32 kHz, VDD 3.3 V T.B.D.) pA 
IDD4 x= 32 kHz, VDD S33 V,a325°C T.B.D.) WA 
Supply current at HALT 
IDD5 fx = 32 kHz, VDD = 3.3 V, Ta = -40°C to +85°C T.B.D. | WA 
IDD6 VDD = 3.3 V, Ta = 25°C T.B.D. |) WA 
Supply current at STOP 
IDD7 VDD = 3.3 V, Ta = -40°C to +85°C T.B.D. | mA 
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MN101C75D 


E pin Assignment (at single chip mode) 
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P70/SEG15 

P71/SEG14 TMS8IO/P15 

P72/SEG13 TM7IO/P14 

P73/SEG12 TM3I0O/P13 

P74/SEG11 TM2I0/P12 

P75/SEG10 TMIIO/P11 
P76/SEG9 RMOUT/TMOIO/P10 
P77/SEG8 SBT2/AN11/P07 
P80/SEG7 SBI2/AN10/P06 
P81/SEG6 SBO2/AN9/P05 
— MN101C75D oS . 
P83/SEG4 
P84/SEG3 TXDA/SBOOA/AN6/P02 
P85/SEG2 NBUZZERA/ANS/PO1 
P86/SEG1 27 |}——> _BUZZERA/AN4/P00 
P87/SEGO AVss 

P30/COMO 35> D- 

P31/COM1 D+ 

P32/COM2 AVpp 

P33/COM3 AN3/PA3 

AN2/PA2 
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Size 

B 


LQFP080-P-1414A *Lead-tree 


Support Tool 
E in-circuit Emulator PX-ICE101C / D + PX-PRB101C75-LQFP080-P-1414A-M (under planning) 


Flash Memory Built-in Type MNI01CF75D (under planning) 


Type 
ROM (x 8-bit) 64K 








RAM (x 8-bit) 2K 





Minimum instruction execution time 0.125 us (at 3.0 V to 3.6 V, 8 MHz) 
0.167 Us (at 3.0 V to 3.6 V, 6 MHz) 
62.5 Us (at 3.0 V to 3.6 V, 32 kHz) 

Package LQFPO080-P-1414A “Lead-free 
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_| MN101029D 


E type MN101C29D 
E ROM(x8bit) | 64K 
EH RAM (x8-bit) 15K 


Execution Time 
i Interrupts * RESET * Watchdog * External 0 * External 1 * External 2 * External 3 * External 4 ¢ External 5 
¢ Timer 2 * Timer 3 * Timer 6 * Time base ¢ Timer 8 (2 systems) ¢ Serial 2 * Key interrupts (8 lines) 


i Timer Counter Timer counter 2 : 8-bit x 1 


(square-wave output[timer pulse output], PWM output, event count, timer synchronous output, simple pulse width 








measurement function) 
COCK SOULCE srr eeeeeseseteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Timer counter 3 : 8-bit x 1 (square-wave output[timer pulse output], event count, remote control carrier output) 
CLOCK SOULCE verreseseeseseeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Timer counter 2, 3 can be cascade-connected. 


Time base timer 
COCK SOULCE sssrseseseseeeseeees 1/1, 1/27, 1/28, 1/2?, 1/2'°, 1/2, 1/2" of OSC oscillation clock frequency; 
1/1, 1/27, 1/28, 1/2?, 1/2'°, 1/2, 1/2" of XI oscillation clock frequency 


Timer counter 6 : 8-bit freerun timer 
Clock SOULCE srsesseseseseeeees 1/1 of system clock frequency; 1/1, 1/2’, 1/2" of OSC oscillation clock 
frequency; 
1/1, 1/2’, 1/2" of XI oscillation clock frequency 


Timer counter 8 : 16-bit x 1 
CIOCK SOULCE verseseseeseseeeeees either of system clock, OSC oscillation clock, external clock 1 or external clock 2 

divided into 1/1, 1/2, 1/4 and 1/16 

(hardware configuration) 
double buffer type compare register x 2 
input capture register x | 

(timer functions) 
square-wave output (timer pulse output), PWM output (duty continuously 
variable), event count, simple pulse width measurement function and input 
capture function 


Watchdog timer 
Interrupt source +--+ runaway detection frequency selection from 1/2'°, 1/2'* and 1/2” of system clock 


Serial Interface Serial 2 : synchronous type x 1 


Synchronous type (MSB or LSB first selectable, 1 to 8 bits arbitrary transmission) 
Transfer clock source «+ 1/2, 1/4 of system clock frequency; 1/2, 1/4, 1/16, 1/32 of OSC oscillation clock 
frequency; timer counter 2, 3 output; 1/3 of frequency of the above clocks 





Multiplication Singned/unsigned: 16-bit x 16-bit arithmetic operation (execution in 15 cycles) 
/ Division functions Unsigned: 32-bit + 16-bit arithmetic operation (execution in 17 cycles) 
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MN101C29D 








I/O Pins 1/0 53. | *Common use: 48 * Specified pull-up resistor available * Input/output selectable (bit unit) 
| Input | 2 | ¢ Common use: | 
i Special Ports High-current drive port x 1 


i Electrical Characteristics 
Supply current 














Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Operating supply current IDD1 fosc = 20 MHz, VDD =5 V 60 mA 
Supply current at STOP IDD2 VDD =5V 10 WA 























pin Assignment 
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KEY1(P41) 
Be LEDO,KEY0(P40) 
PA7 nN 
NC VSS 
XO 
panes XI(P16) 
Nc VSS 
NC OSC2 
VDD OSC1 
VDD 
colts MN101C29D OIG) 
aS TM2I0(P12) 
D4(P84) - 
D3(P83) 
D2(P82) IRQO(P20) 
DI(P81) IRQ1,SENS(P21) 
DO(P80) IRQ2(P22) 
A12,SDO04(P74) i 
A11,SDO03(P73) 
NRST(P27) 
SEELLLESEREREELEEEES 
oo 3 SP STII Tee eo eee 
Foe 
- 
LQFP080-P-1414A *Lead-free 
Support Tool 
ki In-circuit Emulator PX-ICE10IC / D + PX-PRB101C29-LQFP080-P-1414A (under planning) 
O. -einck tie ele: | te !~*~S~*~*~<;<; ;«2C~S~*<S;S;<S*~S”:”*”:C‘ ee 
Flash Memory Built-in Type Type MN101CF29D 
ROM (x 8-bit) 64K 
RAM (x 8-bit) L5K 
Minimum instruction execution time 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
Package LQFP080-P-1414A “Lead-free 
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_| MN101C46F 








ki Type MN101C46F 
i ROM (x8-bit) 96K 
E RAM (x8-bit) 3K 
E Package SDIP042-P-0600C *Lead-free 
(Conventional Package) (SDIP042-P-0600) 
E Minimum Instruction 279 ns (at 3.0 V to 3.6 V, 14.32 MHz) 
Execution Time 
Internal (12 lines) : Timer x 3, A/D, OSD, I?C, Caption x 4, Remote control, Watchdog 
Timer Counter 8-bit timer x 3 
Watchdog timer: system clock fs 1/2!®, 1/2!8, 1/229 triple selection 
A Caption ¢ Built-in sync separator x 2 
I/O Pins 1/0 35 | * Common use 
Eo aiinputs  =———i<‘i~*~*«~S cS) 
PPWM ———— CIR Gch. DIX Th 
7 Special Ports Remote control reception 
PeCRTC —_ L-layer display (graphics, characters) 
E Notes =——_ Remotecontrolinput discriminant circuit builtin. = 
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MN101C46F 


Ein Assignment ( ): Conventional Package 








IRQO,RMIN,POO | 1 ©) VSS 
*1 SDAI,PO01 <2 41|-——> 0Sc2 
*1 SCL1,P02 <3 OSC1 









IRQI,ADINO,P03 <——>1 4 
ADIN1,P04 <—— 5 





VDD(VPP) *2 


38 K——> P42,SCLO *1 


ADIN2,P05 <——>} 6 P41,SDAO *1 
ADIN3,P06 <——>} 7 P40,PWM 
ADIN4,P07 <——>} 8 P37,NVSYNC,IRQ5 
ADINS,P10 <——>} 9 P36,NRST 












ADIN6,P11 <——>} 10 





33 kK——> P35,YM 


ADIN7,P12 <——>| 11 MN101C46F P34,ROUT 

*3 MMOD ——}} 12 P33,GOUT 

SYSCLK,P13 <> 13 P32,BOUT 

*1 PWMO,P14 <——>| 14 P31,YS 

PWM1,P15 <— > 15 FLASH *4 
PWM2,P16 <——>} 16 P30,NHS YNC 
IRQ2,PWM3,P17 <>) 17 P27,VREFHO 

IRQ3,PWM4,P20 <——}} 18 P26,CVBSO 

*1 TRQ4,PWMS5,P21 <—— >} 19 P25,CVBS1 
VDD P24,VREFH1 

CLL,P22 <——}} 21 P23,CLH 





SDIP042-P-0600C “Lead-free 
(SDIP042-P-0600) 


*1: 5 V dielectric Nch open drain output pin 


*2: MN101C46F (VDD), MN101CF46F (VPP) 
*3: MMOD = H (fixed) (Set the test mode pin to the normal mode.) 
*4: PLASH = L (fixed) (Set the flash mode pin to the normal mode.) 














Support Tool 
i In-circuit Emulator PX-ICE101C/D+PX-PRB101C46-SDIP042-P-0600-M 
7 EPROM Built-in Type Type MN101CF46F [ES (Engineering Sample) available] 
ROM (x 8-bit) 96K 
RAM (x 8-bit) 3K 
Minimum instruction execution time 279 ns (at 3.0 V to 3.6 V, 14.32 MHz) 
Package SDIP042-P-0600C *Lead-free 
(Conventional Package) (SDIP042-P-0600) 
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_| MN101047C, MN101C47D 























ki Type MN101C47C MN101C47D 
T ROM (x8-bit) 48K 64K 
EH RAM (x8-bit) 15K 2K 
(Conventional Package) (SDIP042-P-0600) 
i Minimum Instruction 279 ns (at 3.0 V to 3.6 V, 14.32 MHz) 
Execution Time 
li Interrupts External (6 lines) 
Internal (8 lines) : Timer x 3, A/D, OSD, I?C, Remote control, Watchdog 
E Timer Counter 8-bit timer x 3 
Watchdog timer: system clock fs 1/216, 1/218, 1/2?° triple selection 
T Serial Interface PC x 1: for multimaster mode, bus line (output) has 2 systems 
E caption = =——~<C*«‘“‘«~‘C:*«S él sync separatorX2— 
I/O Pins 1/0 35 | «Common use: 29 
A A/D Inputs 5-bit x 8-ch. (with S/H) 
PPWM ——CIK G-Ch BIEX T 
i Special Ports Remote control reception 
Hl CRTC |-layer display (graphics, characters) 
E Notes §=—_ Remotecontrolinput discriminant cireuit builtin. 
Support Tool 
H in-circuit Emulator PX-ICE101C/D+PX-PRB101C47-SDIP046-P-0600-M (under development) 
EEPROM Built-inType = Type =3=3))———=~=<C«*«“‘i«s~*«SMINZCRAG (under development) = 
ROM (x 8-bit) 96K 
RAM (x 8-bit) 3K 
Minimum instruction execution time 279 ns (at 3.0 V to 3.6 V, 14.32 MHz) 
Package SDIP042-P-0600C “Lead-free, LQEP064-P-1414 “Lead-free 
(Conventional Package) (SDIP042-P-0600) 
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MN101C47C, MN101C47D _] 


kl Pin Assignment Sey, ( _): Conventional Package 
IRQO,RMIN,P00 <—>} 1 CE 42 VSS 
*1 SDAI1,PO1 <——>| 2 41 |——> OSC2 
*1 SCL1,P02 <> 3 OSC1 
IRQI,ADINO,P03 <——>) 4 VDD(VPP) *2 
ADIN1,P04 <——+>}5 P42,SCLO *1 
ADIN2,P05 <——>| 6 P41,SDAO *1 


MADO00027CEM 


*k 














ADIN3,P06 <——>} 7 





36 kK——> P40,PWM 


ADIN4,P07 <> 8 P37,NVSYNC,IRQS 
ADIN5,P10 <> 9 P36,NRST 
ADIN6,P11 <——>} 10 P35,YM 
ADIN7,P12 <——> 11 anetle P34,ROUT 
MN101C047D : 
*3 MMOD ——>} 12 P33,GOUT 
SYSCLK,P13 <> 13 P32,BOUT 
*1 PWMO,P14 <——>} 14 P31,YS 
PWMI,P15 <——>} 15 —_— vss 
PWM2,P16 <>} 16 P30,NHSYNC 
IRQ2,PWM3,P17 <——>) 17 P27 
IRQ3,PWM4,P20 <>) 18 P26 
1 IRQ4,PWM5,P21 <>} 19 P25 
VDD P24 
p22 <>} 21 22 K——> P23 





SDIP042-P-0600C *Lead-free 
(SDIP042-P-0600) 
*1:5 V dielectric Nch open drain output pin 


*2: Mask ROM = VDD, Flash memory built-in type = VPP 
*3: MMOD = H (fixed) (Set the test mode pin to the normal mode.) 
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Reese g : 
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mmoewnz F&F F. . 
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Aaa Aa NM NM NM | 


P30,NHSYNC <——>} 49 














32 }<——> P41,SDAO0 *1 


N.C. ———— 31 N.C. 

N.C. ————— 30 |<—> P42, SCLO *1 
P27 <> N.C. 

P26 <> VppD(VPpP) 

p25 <—_> 27 |e —— _ oSC1 

P24 <> 26 | OSC2 

P23 <> MN101C47C Vss 

P22 <—_> MN101C47D 24 |——> IRQO,RMIN,PO00 
N.C. ———— 23 k——> SDAI,PO1 *1 


VDD ———— 

*] P21,PWMS5,IRQ4 <——> 
P20,PWM4,IRQ3 <> 
P17,PWM3,IRQ2 <——>> 
N.C. ——— 





0 
1 
3 
4 


ee 























N.C. 


N.C. 
*2 MMOD ———>|8 
ADIN7,P12 <———-> 
ADIN6,P11 ———> 
ADINS,P10 <-> 
ADIN4,P07 <> 
ADIN3,P06 <——> 





PWMI,P15 <3 
*1 PWMO,P14 <——5 
SYSCLK,P13 <—— 6 


LOQFP064-P-1414 “Lead-free 


*1: 5 V dielectric Nch open drain output pin 
*2: MMOD = H (fixed) 


Panasonic 
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ll Type MN101E02H 
FROM (x16-bit) 160 K 
E RAM (x16-bit) 16K 
U Package QFP084-P-1818E “Lead-free 
U Minimum Instruction 100 ns (at 3.135 V to 3.465 V, normal-mode) 
Execution Time 
Wointerrupts ==s—<“<«~*‘i;*‘«éxtermadi (Sines) 


Internal (15 lines) : Timer x 4, A/D x 1, RESET x 1, OSD x 1, Serial x 2, Teletext decoder x 2, 
?C x 1, Caption x 1, Remote control x 1, HSYNCx 1, VSYNCx 1 
o Timer Counter 8-bit timer x 4 


Watchdog timer: — Time-out period is selectable. 


T Serial Interface PC x 1: for multimaster mode, bus line (output) has 2 systems 
Sync serial / UART x 1 
a Caption/Teletext Decoder ¢ Built-in sync separator X | 


I/O Pins /0 35 | «Common use 


G A/D Inputs 10-bit x 8-ch. (with S/H) 

A PWM 8-bit x 4-ch. , 14-bit x 1-ch. 

fl Special Ports Remote control reception 

E CRTC l-layer display (graphics, characters, splits) 

E Notes Remote control input discriminant circuit built-in, 
build-in NTSC/PAL (BGHIDK, M, N)/SECAM/NTSC443 video signal processing circuit, built-in 3-line comb 
filter (NTSC) 


built-in adaptive 2-line comb filter (PAL), built-in teletext decoder 
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Tin Assignment 
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P10,RMIN,IRQO <——>| 64 GOUT 
*1 P11,SDA0 <—} 65 ROUT 
*1 P12,SCLO <> 66 VIREF 
*1 P13,PWM <—>| 67 VCOMP 
P14, VOUT0 <—>| 68 VMOUT 
P15,SBT0 <——>] 69 AVDD 
P16,SBD0 <——}} 70 FBPIN 
P17,SBO0 <—>} 71 AVSS 
*1 P20,SDA1 <—] 72 EW 
*1 P21,SCLI <> 73 VOUT 
1 P22,PWMO MN101E02H AVDD 
P23,PWMI1 FSCOUT 
P24,PWM2 FSCIN 
DVDD FPCO 
DVSS AVSS 
P25,SYSCLK FVCOI 
*1 P26, TMOIO HOUT 
*1 P27, TMIHO HDOWN 
P30,NRST EHTIN 
P31,IRQI BEAMIN 
P32,IRQ2 ABLIN 
OoOss DACAAR AGEearartasaseE 
ZeecirreSeaheeGeedsog 
ay CaP reat Se o> sO 3s 
Ay AY ay Ss) 
af = 
QFP084-P-1818E “Lead-free 
*1: 5V dielectric Nch open drain output pin 
*2: Mask ROM=VDD, Flash Memory built-in type=VPP 
Support Tool 
De Ssatreamace $$ opus,  }°©°©=©— 
In-circuit Emulator PX-PAC101E02-4W9J 
Flash Memory Built-in Type Type MN101EF02K [ES (Engineering Sample) available] 
ROM (x 8-bit) 160 K 
RAM (x 8-bit) 16K 
Minimum instruction execution time 100 ns 
Package QFP084-P-1818E “Lead-free 
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ll Type MNIOIE11G 
FROM (x16-bit) 128 K 
E RAM (x16-bit) 4K 
U Package QFP084-P-1818E “Lead-free 
U Minimum Instruction 100 ns (at 3.135 V to 3.465 V, normal-mode) 
Execution Time 
Wointerrupts 3 = 3 ~~ ———sExteral(Slines) 


Internal (13 lines) : Timer x 4, A/D x 1, RESET x 1, OSD x 1, Serial x 2, 
°C x 1, Caption x 1, Remote control x 1, HSYNCx 1, VSYNCx 1 
o Timer Counter 8-bit timer x 4 


Watchdog timer: — Time-out period is selectable. 


T Serial Interface PC x 1: for multimaster mode, bus line (output) has 2 systems 
Sync serial / UART x 1 
a Caption/Teletext Decoder ¢ Built-in sync separator X | 


I/O Pins I/O 30 | * Common use 
EA inputs = =——<CSs~st~<Ctsé«<C HX ech) 
PWM ——C IK Ach. DIX ch, 
fl Special Ports Remote control reception 
ECRIC —_ L-layer display (graphics, characters, splits) == 
E Notes) = = ~~ Remote control input discriminant circuit builtin, = 


build-in NTSC video signal processing circuit, built-in 3-line comb filter 
PinP available 
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M Pin Assignment 
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61 K——> P06,ADIN6,HDAF 


60 —> P05, ADINS5S 
52 k&———- MMOD 

48 <—— vcol 

44 |<———_ STREF 

43 |l&——— SCOMP 























































P10,RMIN,IRQO <—>] 64 GOUT 
*! P11,SDA0 <—| 65 ROUT 
*1 P12,SCLO <——>| 66 VIREF 
*1 P13,PWM <——>| 67 VCOMP 
P14, VOUTO <—] 68 VMOUT 
P15,SBTO0 <—>] 69 AVDD 
P16,SBD0 <—}} 70 FBPIN 
P17,SBO0 <—4]71 AVSS 
*1 P20,SDAI <——} 72 EW 
*1 P21,SCL1 <—| 73 MN101E11G VOUT 
*1 P22,PWMO AVDD 
P23,PWM1 FSCOUT 
P24,PWM2 FSCIN 
DVDD FPCO 
DVSS AVSS 
P25,SYSCLK FVCOI 
*1 P26, TMOIO HOUT 
*1 P27, TM1IO HDOWN 
P30,NRST EHTIN 
P31,IRQI BEAMIN 
P32,IRQ2 ABLIN 
4“ Nom tH OK © Se 2 eS = = 2 2. SS 
GYeesrSssaeeeeaseedsak 
SPAar Bea Rae ae esx Ze" S5~ se 
of 5 a so > SOF ZO S 
A, AY on v 
Au = 
QFP084-P-1818E “Lead-free 
*1: 5V dielectric Nch open drain output pin 
*2: Mask ROM=VDD, Flash Memory built-in type=VPP 
Support Tool 
[iccitnceadac ii  oxwidiacoimo, 
In-circuit Emulator PX-PAC101E02-4W9J 
Flash Memory Built-in Type Type MN101EF03G [ES (Engineering Sample) available] 
ROM (x 8-bit) 128 K 
RAM (x 8-bit) 4K 
Minimum instruction execution time 100 ns 
Package QFP084-P-1818E ‘Lead-free 
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_| MN101E13G 








ll Type MNI01E13G 
FROM (x16-bit) 128 K 
E RAM (x16-bit) 4K 
U Package QFP084-P-1818E “Lead-free 
U Minimum Instruction 100 ns (at 3.135 V to 3.465 V, normal-mode) 
Execution Time 
Wointerrupts 3 3 3 ~~ Extemal(Jlines), 


Internal (13 lines) : Timer x 4, A/D x 1, RESET x 1, OSD x 1, Serial x 2, 
°C x 1, Caption x 1, Remote control x 1, HSYNCx 1, VSYNCx 1 
o Timer Counter 8-bit timer x 4 


Watchdog timer: — Time-out period is selectable. 


T Serial Interface PC x 1: for multimaster mode, bus line (output) has 2 systems 
Sync serial / UART x 1 
a Caption/Teletext Decoder ¢ Built-in sync separator X | 


I/O Pins I/O 35 | * Common use 
Eainputs = =——<Cts~s~<‘Cts*«<C ech) 
MPWM ————tsC IE Gch. DIX Eh, 
fl Special Ports Remote control reception 
ECRIC —_ L-layer display (graphics, characters, splits) == 
E Notes) = = ~~ Remote control input discriminant circuit builtin, = 


build-in NTSC video signal processing circuit, built-in 3-line comb filter 
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Tin Assignment 
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48 <—— vCOI 
44 |\<———. STREF 
43 |&——— SCOMP 


60 <——> P05,ADIN5 
































































P10,RMIN,IRQO <——>] 64 GOUT 
*1 P11,SDA0 <—>| 65 ROUT 
*1 P12,SCLO <—>| 66 VIREF 
*1 P13,PWM <——>| 67 VCOMP 
P14, VOUTO <—4] 68 VMOUT 
P15,SBT0 <—] 69 AVDD 
P16,SBD0 <——>} 70 FBPIN 
P17,SBO0 <—4} 71 AVSS 
*1 P20,SDAl <——>} 72 EW 
*1 P21,SCL1 <> 73 VOUT 
’ MN101E13G 
*1 P22,PWMO AVDD 
P23,PWMI1 FSCOUT 
P24,PWM2 FSCIN 
DVDD FPCO 
DVSS AVSS 
P25,SYSCLK FVCOI 
*1 P26, TMOIO HOUT 
*1 P27, TM1IO HDOWN 
P30,NRST EHTIN 
P31,IRQI BEAMIN 
P32,IRQ2 ABLIN 
= NM + MN Oo KR © SS a =. = 2S SS ae 
ore aaoad < > OF = 5 O 
Doo SS ee O 
Ya me 8 = 
QFP084-P-1818E “Lead-free 
*1: 5V dielectric Nch open drain output pin 
*2: Mask ROM=VDD, Flash Memory built-in type=VPP 
Support Tool 
She nicseemisins | vcepeeingoumor ©. . .,.,. . . —————= 
In-circuit Emulator PX-PAC101E02-4W9J 
Flash Memory Built-in Type Type MN101EF13G [ES (Engineering Sample) available] 
ROM (x 8-bit) 128 K 
RAM (x 8-bit) 4K 
Minimum instruction execution time 100 ns 
Package QFP084-P-1818E ‘Lead-free 
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_| MN101E04G 








ll Type MN101E04G 
FROM (x16-bit) 128 K 
EH RAM (x16-bit) 4K 
fi Package QFP084-P-1818E “Lead-free 
U Minimum Instruction 100 ns (at 3.135 V to 3.465 V, normal-mode) 
Execution Time 
Wointerrupts ====———=«~Ct«~C:«‘«~MMermad (Sines) 


Internal (13 lines) : Timer x 4, A/D x 1, RESET x 1, OSD x 1, Serial x 2, 
°C x 1, Caption x 1, Remote control x 1, HSYNCx 1, VSYNCx 1 


Timer Counter 8-bit timer x 4 
Watchdog timer: = Time-out period is selectable. 
Serial Interface IC x 1: for multimaster mode, bus line (output) has 2 systems 


Sync serial / UART x 1 
Caption/Teletext Decoder ¢ Built-in sync separator x | 


I/O Pins I/O 30 | * Common use 
Fo aDinputs = =————~CS~S«sCH BHM) 
PPWwM ~~ Cit ACh DIX ech 
i Special Ports Remote control reception 
EeCRTIC = —_CsL-layer display (graphics, characters, splits) 


Notes Remote control input discriminant circuit built-in, 


build-in NTSC/PAL/SECAM video signal processing circuit, built-in 3-line comb filter (NTSC) 
built-in adaptive 2-line comb filter (PAL) 
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Ein Assignment 
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48 kK——_ VCOI 
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P10,RMIN,IRQO <——>} 64 GOUT 
*1 P11,SDA0 <—>| 65 ROUT 
*1 P12,SCLO <——>| 66 VIREF 
*1 P13,.PWM <——>] 67 VCOMP 
P14, VOUTO <——>| 68 VMOUT 
P15,SBTO <——>] 69 AVDD 
P16,SBD0 <——>} 70 FBPIN 
P17,SBO0 <—4} 71 AVSS 
*1 P20,SDAl <——} 72 EW 
*1 P21,SCL1 <—} 73 VOUT 
*1 P22,PWMO MOTE a? AVDD 
P23,PWMI1 FSCOUT 
P24,PWM2 FSCIN 
DVDD FPCO 
DVSS AVSS 
P25,SYSCLK FVCOI 
*1 P26, TMOIO HOUT 
*1 P27,TM1IO HDOWN 
P30,NRST EHTIN 
P31,IRQI BEAMIN 
P32,IRQ2 ABLIN 
“= Nm + MH OK © S se = oS St eee A 
SS Ste2e4a44RRZFe24 Pfr A FAR aos 
SECEEE LES ZESEEZEECE CR 
oo fe eam oS SO ie eo O 
Ay Ay Na) Ss) 
af = 
QFP084-P-1818E “Lead-free 
*1: 5V dielectric Nch open drain output pin 
*2: Mask ROM=VDD, Flash Memory built-in tyoe=VPP 
Support Tool 
OD jececivemcinae 4 weuciicseanr ©  ——————————————— 
In-circuit Emulator PX-PACI01E02-4W9J 
Flash Memory Built-in Type Type MN101EF04G [ES (Engineering Sample) available] 
ROM (x 8-bit) 128 K 
RAM (x 8-bit) 4K 
Minimum instruction execution time 100 ns 
Package QFP084-P-1818E *Lead-free 
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_| MN101D06F , MN101D06G , MN101D06H 














ll Type MN101D06F MN101D06G MN101D06H 
U ROM (x8-bit) 96K 128K 160 K 
RAM (x8-bit) 3K 4K 5K 
H Package QFP100-P-1818B *Lead-free 
U Minimum Instruction With main clock operated 0.1397 ts (at 4.0 V to 5.5 V, 14.32 MHz) 
Execution Time 71.5 Us (at 3.0 V to 5.5 V fixed to 14.32 MHz internal frequency division) 
When sub-clock operated 61 Ls (at 2.2 V to 5.5 V, 32.768 kHz) 
U Interrupts ¢ RESET ¢ Runaway ¢ External 0 * External | * External 2 * External 3 ¢ External 4 * key input (P50 to 54) 


¢ Timer 0 * Timer 1 ¢ Timer 2 * Timer 3 * Timer 4 * Timer 6 * Capstan FG * Control * HSW 
¢ Cylinder(Drum) FG ¢ Servo V-sync * Synchronous output *OSD *XDS ° Serial 0 ¢ Serial 1 ¢ Serial 2 
¢ A/D (common with PWM 4 reference frequency) * OSD V-sync 


U Timer Counter Timer counter 0: 16-bit x 1 


(timer function, clock function [max. 2 s or max. 36 h at cascade-connecting with timer 6]) 
CLOCK SOULCE verseeeseeeeseeeeees 1/2, (1/4,) 1/8, (1/16) of system clock frequency; overflow of timer counter 6; 
1/512 of XI oscillation clock or OSC oscillation clock frequency 
Interrupt SOULCE «+e overflow of timer counter 0 


Timer counter 1: 16-bit x 1 (timer function, linear timer counter function) 
CLOCK SOULCE sees 1/2, (1/4,) 1/8, (1/16) of system clock frequency; CTL signal 
Interrupt SOULCE +++ overflow of timer counter | 


Timer counter 2: 16-bit x 1 (timer function, input capture, duty judgment of CTL signal(VISS/VASS detection function)) 
Clock SOULCE srr tree 1/2, (1/4,) 1/8, (1/16,) 1/12, (1/24) of system clock frequency 
Interrupt SOULCE ++ overflow of timer counter 2; input of CTL specified edge; underflow of timer 2 
shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 
shift register compare register 


Timer counter 3: 16-bit x 1 
(timer function, detection of serial indexing, generation of remote control output carrier frequency) 
Clock SOULCE verter 1/2, (1/4,) 1/8, (1/16) of system clock frequency; XI oscillation clock 
Interrupt SOULCE see overflow of timer counter 3 


Timer counter 4: 16-bit x | (timer function, event count [P15 input], generation of serial transmission clock) 
CLOCK SOULCE sree reeset 1/8, (1/16) of system clock frequency; external clock input 
Interrupt SOULCE «++ overflow of timer counter 4; coincidence of timer counter 4 with OCR4 


Timer counter 5: 19-bit x | (watchdog, stable oscillation waiting function) 
Clock Source sees system clock 
Watchdog interrupt source - 1/2'°, 1/2" of timer counter 5 frequency 
Clear by stable oscillation -- after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock) 


Timer counter 6: 16-bit x 1 (clock function [max. 2 s]) 


Clock SOULCE sss reese 1/512 of OSC oscillation clock frequency; XI oscillation clock; 
1/4, (1/8,) 1/64, (1/128) of system clock frequency 
Interrupt source s+ 1/28, 1/2", 1/2" overflow of timer counter 6 


Timer counter 7: 8-bit x 1 or 4-bit x 2 (timer function, event count) 


CLOCK SOULCE sersestseeseseeeeees 1/4, (1/8,) 1/16, (1/32) of system clock frequency; external clock input 
Interrupt SOULCE ee overflow of timer counter 7 (although when 4-bit x 2, there is one interrupt vector. ) 
El Serial Interface Serial 0): 8-bit x | (synchronous type/start-stop synchronous type) (transfer direction of MSB/LSB selectable) 


Synchronous type clock source 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; 
2-division timer 4 output; NSBTO pin input 
Clock for UART +--+ 8-division of above clock; 2-division timer 4 output; NSBTO pin input 
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I Serial Interface (Continue) Serial 1: 8-bit x 1 


(synchronous type/remote control transmission/simple remote control receive) (transfer direction of MSB/LSB 


selectable, start condition function) 
Clock Source «eresesesereeseees 1/8, 1/16, 


1/32, 1/64, 1/128, 1/256 of system clock frequency; 


2-division timer 4 output; NSBT1 pin input 


Remote control clock «--. 2-division timer 4 output 


Serial 2: 8-bit x 1 (I?C) (master transmission/reception, slave transmission/reception) 


ClOCK SOULCE sesso: 1/144 to 1/252 of system clock; SCK pin input 
U OSD OSD mode: Accommodation with menu(internal synchronous) or super impose(external synchronous) display 


Applicable broadcasting system:NTSC, PAL, PAL-M, PAL-N 


Screen configuration 
Character type 

Character size 

Enlarged characters 
Character interpolation 
Line background color 
Line background intensity 
Screen background color 
Character color 
Character intensity 
Frame function 

Frame intensity 

Box shade function 


Blinking 
Inverted character 
Halftone 


CCD mode: Supports Closed Caption in 
Screen configuration 
Character type 
Character size 


Enlarged characters 
Character interpolation 
Line background color 
Line background intensity 


Screen background color 
Character color 


: 24 characters x 2n rows (n= | to 6) 

: max. 512 character types (variable, incude special characters) 

: 12 x 18 dots (Vertical direction: 1 dot for 2H at not enlargement) 

: each xX 2, X 3 or X 4 settings in horizontal and vertical 

: none 

: 8-hue settable (settable in the row unit at menu display) 

: 8 gradations settable in the row unit (at output of composite video signal) 
: 8-hue settable (at output of composite video signal) 

: white (at output of composite video signal) 

: 8 gradations settable in the row unit (at output of composite video signal) 
: |-dot frame in 4 or 8 directions 

: 4 gradations settable in the row unit (at output of composite video signal) 
: settable in the character unit (at output of composite video signal 


with 129 or more characters (character types)) 


: none (covered by software) 
: settable in the character unit 
: settable in the row unit in 2 intensity gradations (at output of 


external synchronous composite video signal) 
the U.S.A. 


: 32 characters x 16 rows 
: max. 128 character types (variable) 
: 12 xX 26 dots (Vertical direction: | dot for 1H, including 8 dots in the 


underlined area) 


: none 
: none 

: 8-hue settable 

: 8 gradations settable in the screen unit (at output of composite video 


signal) 


: 8-hue settable (at output of composite video signal) 
: 8 colors (at RGB output) 


: White (at output of composite video signal) 


Character intensity 
Frame function 
Box shade function 
Inverted character 
Halftone 


Others 

Input 

Clamp method 
Output 


: 8 gradations settable in the screen unit (at output of composite video signal) 
: none 

: none 

: none 

: settable in the row unit in 2 intensity gradations 


(at output of external synchronous composite video signal) 


: Underline, italic, blinking function and scroll 

: composite video signal input (output level: | V[p-p] / 2 V[p-p]) 
: sync tip clamp, clamp level in 4 levels 

: composite video output 


: digital output (6 pins) 


Measure against image fluctuation 
Dot clock 


: built-in AFC circuit 
: 1/2 of OSC oscillation clock (automatic phase adjustment) 


See the next page for electrical characteristics, pin assignment and support tool. 
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Hl XDS Built-in U.S. closed caption data slicer (optional 2 line data can be extracted.) 





U ROM Correction Correcting address designation: up to 3 addresses possible 
Correction method: correction program being saved in internal RAM 
I/O Pins I/O 75 | © Common use: 66 
| Input | 2 | ¢ Common use: 2 
i ap Inputs 8-bit x 13-ch. (without S/H) 
ll PWM 13-bit x 2-ch. (at repetition cycle 572 Us at 14.32 MHz), 


10-bit x 2-ch. (at repetition cycle 71.5 us at 14.32 MHz), 
8-bit X l-ch. (at repetition cycle 71.5 Us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz) 


U ICR 18-bit x 6-ch. 
U OCR 16-bit x 2 (8-bit synchronous output; 4-bit 3-state synchronous output), 
16-bit x 1 (weak electric field V-sync backup), 16-bit x 1 (Rec CTL) 
Special Ports Buzzer output; 3-state output VLP pin; remote control receive; 


CTL signal input terminal; Capstan FG inputterminal; Sylinder(Durm) PG/FG input terminals; 

HSW output terminal; Head Amp/Rortary control output terminals; 

output of 1/2 OSC oscillation clock (2 V[p-p]); output of 1/4 OSC oscillation clock (1 V[p-p]) 
Electrical Characteristics 


Supply current 














Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 14.32 MHz operation without load, VDD = 5 V 60 100 mA 
IDD2 1/1024 of 14.32 MHz operation without load, VDD = 3.0 V 2 5 mA 





Operating supply current 
Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDD3 50 | 100 | BA 
32 kHz oscillation operation without load 











Supply current at STOP IDSP Stop of oscillation without load, VDD = 5 V, Ta = 55 °C 10 uA 
IDHTO 14.32 MHz oscillation without load, VDD =5 V 5 15 mA 
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDHT1 5 20 uA 


32 kHz oscillation operation without load 























(la=29"CE2 "Cy V5s =0.¥) 


A/D Converter Performance 





























Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Conversion relative error ANLAD 3° | LSB 
A/D Conversion Time tAD fosc = 14.32 MHz 8 Us 
Analog Input Voltage 5 V 











(Ta=2)°C22°C, VDD=3,0 7. Vss=0 7) 


144 Panasonic MAD00029FEM 


MN101D06F , MN101D06G , MN101D06H _ 


Ein Assignment 
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CO <——_|76 
TPZ(—P90/AD12) <——477 
AD11(PC3) 
AD10(PC2) -—> 
AD9(@PC1) 
AD8(<3PCO) 
AD7(<9P87) 44|——> 
AD6(<3P86) 
AD5(9P85) 
AD4(<9P84) 41|——> 
AD3(<9P83) MN101D06F 
AD2(<9P82) MN101D06G 
peed MN101D06H 
ADO0(<>P80) 37|}—> 
P77 <——_90 
P76 <——191 33 ,-—> 
P75 <—_| 92 
P74 <<—— 93 33 |——_> 
P73 <——_} 94 — 
P72 <——_| 95 31|--——> 
P71 <——_| 96 30|-——> 
P70 <——|97 29|-—> 


28 |——> 
21> 


ROTA(@P67) <——J 98 
HAMP(<9P66) <—— 99 





DENV(<9P65) 26> 
A ioe in 6S bce Sc oe ee oe oe ZFRaANQ a 
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QFP100-P-1818B ‘Lead-free 


Support Tool 


CVIN2(PB4<5) 
CVIN(PB5@) 

Vss2 

CVOUT(PB60) 
HSYNC(PB7<3) 

VSYN(P202) 

OSCO2(P21<) 

OSCI2(P22) 

SXI 

XO(P23e) 

XI(P240) 

Vss 

OSCI 

OSCO 

Vpp 

SBUFDO0(P25/PWM4<>) 

PWMO 

PWMI1 

SBUFD1(P11/PWM2¢) 
SBUFD2(P12/PWM3<>) 
SBUFD3(P13/FF15<) 
SBUFD4(P14/TC30@) 
SBUFDS5(P15/TC4I¢) 
SBUFD6(OSDH/P16/XDSCK}) 
SBUFD7(OSDV/P17/OSCDIV/XDSDAT#S) 





E  in-circuit Emulator PX-ICE101C / D + PX-PRB101D06-QFP100-P-1818B-M 
Flash Memory Built-in Type MN101DF06ZAF 











Type 

ROM (x 8-bit) 224K 

RAM (x 8-bit) 6K 

Minimum instruction execution time 0.1397 Us (at 4.0 V to 5.5 V, 14.32 MHz) 


71.5 ws (at 3.0 V to 5.5 V, fixed to 14.32 MHz internal division) 


61 Us (at 2.5 V to 5.5 V, 32.768 kHz) 





Package QFP100-P-1818B *Lead-free 
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_| MN101D07G,MN101D07H 











i Type MN101D07G MN101D07H 
FROM (x8-bit) 128 K 160 K 
EH RAM (x8-bit) 4K 5K 
U Package LOFP112-P-2020 *Lead-free 
U Minimum Instruction With main clock operated (0.1397 us (at 4.0 V to 5.5 V, 14.32 MHz) 

Execution Time 71.5 us (at 3.0 V to 5.5 V fixed to 14.32 MHz internal frequency division) 

When sub-clock operated 61 us (at 2.2 V to 5.5 V, 32.768 kHz) 

U Interrupts ¢ RESET ¢ Runaway ¢ External 0 ¢ External 1 * External 2 * External 3 * External 4 ¢ key input (P50 to 54) 


Timer 0 * Timer | * Timer 2 * Timer 3 * Timer 4 * Timer6 ¢ Timer 7 * Capstan FG * Control * HSW 
¢ Cylinder(Drum) FG ¢ Servo V-sync * Synchronous output *OSD *XDS °Serial0 ¢ Serial 1 ¢ Serial 2 
¢ A/D (common with PWM 4 reference frequency) * OSD V-sync 


U Timer Counter Timer counter 0: 16-bit x 1 


(timer function, clock function [max. 2 s or max. 36 h at cascade-connecting with timer 6]) 
COCK SOULCE verseseeesereeeeees 1/2, (1/4,) 1/8, (1/16) of system clock frequency; overflow of timer counter 6; 
1/512 of XI oscillation clock or OSC oscillation clock frequency 
Interrupt SOULCE +++ overflow of timer counter 0) 


Timer counter |: 16-bit x 1 (timer function, linear timer counter function) 
Clock SOULCE vse 1/2, (1/4,) 1/8, (1/16) of system clock frequency; CTL signal 
Interrupt SOULCE +++ overflow of timer counter | 


Timer counter 2: 16-bit x | (timer function, input capture (DCTL specified edge), duty judgment of DCTL signal) 
Clock SOULCE vr rrr 1/2, (1/4,) 1/8, (1/16,) 1/12, (1/24) of system clock frequency 
Interrupt SOULCE +++ overflow of timer counter 2; input of DCTL specified edge; underflow of timer 2 
shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 shift 
register compare register 


Timer counter 3: 16-bit x 1 
(timer function, detection of serial indexing, generation of remote control output carrier frequency) 
Clock SOULCE vr 1/2, (1/4,) 1/8, (1/16) of system clock frequency; XI oscillation clock 
Interrupt SOUrCE +++ overflow of timer counter 3 


Timer counter 4: 16-bit x | (timer function, event count [P15 input], generation of serial transmission clock) 
Clock SOULCE vse 1/8, (1/16) of system clock frequency; external clock input 
Interrupt SOULCE +++ overflow of timer counter 4; coincidence of timer counter 4 with OCR4 


Timer counter 5: 19-bit x | (watchdog, stable oscillation waiting function) 
Clock source sss system clock 
Watchdog interrupt source -- 1/2'°, 1/2'° of timer counter 5 frequency 
Clear by stable oscillation «- after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock) 


Timer counter 6: 16-bit x 1 (clock function [max. 2 s]) 


Clock SOULCE sree 1/512 of OSC oscillation clock frequency; XI oscillation clock; 
1/4, (1/8,) 1/64, (1/128) of system clock frequency 
Interrupt Source ++ 1/2, 1/2", 1/2® overflow of timer counter 6 


Timer counter 7: 8-bit x 1 or 4-bit x 2 (timer function, event count) 


CI1OCK SOULCE verseseeeeeeeeeees 1/4, (1/8,) 1/16, (1/32) of system clock frequency; external clock input 
Interrupt SOULCE +++ overflow of timer counter 7 (although when 4-bit x 2, there is one interrupt vector. ) 
U Serial Interface Serial (): 8-bit x 1 (synchronous type/start-stop synchronous type) (transfer direction of MSB/LSB selectable) 


Synchronous type clock source 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; 
2-division timer 4 output; NSBTO pin input 
Clock for UART +++: 8-division of above clock; 2-division timer 4 output; NSBTO pin input 
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I Serial Interface (Continue) Serial 1: 8-bit x 1 


(synchronous type/remote control transmission/simple remote control receive) (transfer direction of MSB/LSB 


selectable, start condition function) 
CI1OCK SOULCE verseeseseeseseeeeees 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; 
2-division timer 4 output; NSBT1 pin input 


Remote control clock «++: 2-division timer 4 output 


Serial 2: 8-bit x 1 (I?C) (master transmission/reception, slave transmission/reception) 


C]OCK SOULCE sree: 1/144 to 1/252 of system clock, SCK pin input 
U OSD OSD mode: Accommodation with menu(internal synchronous) or super impose(external synchronous) display 


MADO00030EEM 


CCD mode: 


Applicable broadcasting system : 
: 24 characters x 2n rows (n= | to 6) 

> max. 512 character types (variable) 

: 12 x 18 dots 

: each X 2, X 3 or X 4 settings in horizontal and vertical 

: none 

: 8-hue settable (settable in the row unit at menu display) 

: 8 gradations settable in the row unit(at output of composite video signal) 

: 8-hue settable (at output of composite video signal) 

: white (at output of composite video signal) 

: 8 gradations settable in the row unit 

: |-dot frame in 4 or 8 directions (at output of composite video signal) 

: 4 gradations settable in the row unit 

: settable in the character unit (at output of composite video signal with 


Screen configuration 
Character type 

Character size 

Enlarged characters 
Character interpolation 
Line background color 
Line background intensity 
Screen background color 
Character color 
Character intensity 
Frame function 

Frame intensity 

Box shade function 


Blinking 
Inverted character 
Halftone 


NTSC, PAL, PAL-M, PAL-N 


129 or more characters (character types)) 


: none (covered by software) 
: settable in the character unit 
: settable in the row unit in 2 intensity gradations (at output of external 


synchronous composite video signal) 


Supports Closed Caption in the U.S.A. 


Screen configuration 
Character type 

Character size 

Enlarged characters 
Character interpolation 
Line background color 
Line background intensity 
Screen background color 
Character color 


: 32 characters x 16 rows 

: max. 128 character types (variable) 

: 12 x 26 dots (including 8 dots in the underlined area) 

: none 

: none 

: 8-hue settable 

: 8 gradations settable in the screen unit (at output of composite video signal) 
: 8-hue settable (at output of composite video signal) 

: 8 colors (at RGB output) 


: White (at output of composite video signal) 


Character intensity 
Frame function 
Box shade function 
Inverted character 
Halftone 


Others 

Input 

Clamp method 
Output 


: 8 gradations settable in the screen unit(at output of composite video signal) 
: none 

: none 

: none 

: settable in the row unit in 2 intensity gradations 


(at output of external synchronous composite video signal) 


: Underline, italic, blinking function and scroll 

: composite video signal input (output level: 1 V[p-p] / 2 V[p-p]) 
: sync tip clamp, clamp level in 4 levels 

: composite video output 


: output of Y/C split video signal 
: digital output (6 pins) 


Measure against image fluctuation : 
Dot clock 


built-in AFC circuit 


: 1/2 of OSC oscillation clock (automatic phase adjustment) 


See the next page for electrical characteristics, pin assignment and support tool. 


Panasonic 


147 


U XDS Built-in U.S. closed caption data slicer (optional 2 line data can be extracted.) 





FROM Correction ——Corecting address designation: upto3addresses possible = 
Correction method: correction program being saved in internal RAM 
I/O Pins /0 85 | *Common use: 71 
| Input | p | ¢ Common use: 2 
i Aap Inputs 8-bit x 13-ch. (without S/H) 
Hl PWM 13-bit x 2-ch. (at repetition cycle 572 us at 14.32 MHz), 


10-bit x 2-ch. (at repetition cycle 71.5 ws at 14.32 MHz), 
8-bit x 1-ch. (at repetition cycle 71.5 Us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz) 
U ICR 18-bit x 6-ch. 


U OCR 16-bit x 2 (8-bit synchronous output; 4-bit 3-state synchronous output), 


16-bit x | (weak electric field V-sync backup), 16-bit x 1 (Rec CTL) 
Special Ports Buzzer output; 3-state output VLP pin; remote control receive; 
CTL signal input terminal; Capstan FG inputterminal; Sylinder(Durm) PG/FG input terminals; 
HSW output terminal; Head Amp/Rortary control output terminals; 
output of 1/2 OSC oscillation clock (2 V[p-p]); output of 1/4 OSC oscillation clock (1 V[p-p]) 
M Electrical Characteristics 














Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 14.32 MHz operation without load, VDD = 5 V 60 100 mA 
IDD2 1/1024 of 14.32 MHz operation without load, VDD = 3.0 V 2 5 mA 


Operating supply current 





Stop of 14.32 MHz oscillation, VDD = 2.7 V 


IDD3 50 100 WA 
32 kHz oscillation operation without load 











Supply current at STOP IDSP Stop of oscillation without load, VDD = 5 V, Ta=55 °C 20 WA 
IDHTO 14.32 MHz oscillation without load, VDD = 5 V 5 es mA 
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDHT1 5 20 WA 


32 kHz oscillation operation without load 























(a= 25 °C +2 °C., Vss=0 V) 
A/D Converter Performance 

















Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Conversion relative error ANLAD am LSB 
A/D Conversion Time tAD fosc = 14.32 MHz 8 Us 
Analog Input Voltage 5 V 























(Ta=25°C£2°C.Vss =0V) 
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E pin Assignment 


CO 
TPZ(<>P90/AD 12) 
AD13(3PC4) 
AD11(<3PC3) 
AD10(<>PC2) 
AD9()PC1) 
AD8()PCO0) 
AD7()P87) 
AD6(>P86) 
AD5(>P85) 
AD4(P84) 
AD3(>P83) 
AD2(P82) 
AD1(P81) 
ADO(>P80) 
Vpp 

P77 

P76 

P75 

P74 

P73 

P72 

P71 

P70 

Vss 
ROTA(>P67) 
HAMP(<>P66) 
DENV(<>P65) 


Support Tool 
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VOB1(<PA4) 
VOB2(>PAS) 


MN101D07G 
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SYIN(P96<9) 
CVIN2(PB4) 
CVIN(PB5@) 

Vss2 

CVOUT(PB6<>) 

P97 

HSYNC(PB7<9) 
VSYNC(P20¢9) 
OSCO2(P21<9) 
OSCI2(P22¢3) 

SXI 

XO(P23<9) 

XI(P240) 

Vss 

OSCI 

OSCO 

Vpp 
SBUFD0/PWMA4(P25<>) 
PWMO 

PWM1 

P57 
SBUFD1(P11/PWM2<>) 
SBUFD2(P12/PWM3<>) 
SBUFD3(P13/FF15<) 
SBUFD4(P14/TC30@) 
SBUFDS(P15/TC4I¢o) 
SBUFD6(XDSCK/OSDH/P16<) 
SBUFD7(XDSDAT/OSDV/OSCDIV/P17<) 
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*Lead-free 


E in-circuit Emulator PX-ICE101C / D + PX-PRB101D07-LQFP112-P-2020-M 
Flash Memory Built-in Type MN101DFO7ZAL 


MADO00030EEM 








Type 
ROM (x 8-bit) 224K 
RAM (x 8-bit) 6K 





Minimum instruction execution time 


0.1397 us (at 4.0 V to 5.5 V, 14.32 MHz) 
71.5 Us (at 3.0 V to 5.5 V, fixed to 14.32 MHz internal division) 
61 us (at 2.5 V to 5.5 V, 32.768 kHz) 





Package 


Panasonic 


LQFP112-P-2020 “Lead-free 
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_| MN101D08E 

















Type MN101D08E 
ROM (x8-bit) 80 K 
TRAM (x8-bit) 2K 
Package LOFPO80-P-1414A *Lead-iree 
U Minimum Instruction With main clock operated 0.1397 us (at 4.0 V to 5.5 V, 14.32 MHz) 
Execution Time 71.5 ws (at 2.7 V to 5.5 V fixed to 14.32 MHz internal frequency division) 


When sub-clock operated 61 Ls (at 2.5 V to 5.5 V, 32.768 kHz) 





Interru pts ¢RESET ¢ Runaway °¢ External 0, 1,2, 3,4 * Timer 0 * Timer 1 * Timer 2 ¢ Timer 3 ¢ Timer 6 
¢ Capstan FG * Control * HSW °¢ Cylinder(Drum) FG ¢ Servo V-sync * Synchronous output * OSD 
¢XDS ¢ Serial 1 * Serial 2 *PWM 4 ¢ OSD V-sync 





Timer Counter Timer counter 0: 8-bit x 1 (timer function) 
Clock SOULCE seers 1/4, 1/16 of system clock frequency 
Interrupt SOULCE «+e overflow of timer counter 0) 


Timer counter |: 8-bit x | (timer function, linear timer counter function) 
CLOCK SOULCE sss 1/4 of system clock frequency; CTL signal 
Interrupt SOULCE +++ overflow of timer counter | 


Timer counter 2: 16-bit x | (timer function, input capture (CTL specified edge), duty judgment of CTL signal) 
Clock SOULCE sess 1/4, 1/16, 1/24 of system clock frequency 
Interrupt SOULCE +e overflow of timer counter 2; input of CTL specified edge; underflow of timer 2 
shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 shift 
register compare register 


Timer counter 3: 16-bit “1 (timer function) 
Clock SOULCE sees 1/4, 1/16 of system clock frequency 
Interrupt SOULCE «eee overflow of timer counter 3 


Timer counter 5: 19-bit x 1 (watchdog, stable oscillation waiting function) 
Clock Source sees system clock 
Watchdog interrupt source - 1/2'°, 1/2” of timer counter 5 frequency 
Clear by stable oscillation -- after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock) 


Timer counter 6: 16-bit x 1 (clock function [max. 2 s]) 
COCK SOULCE verseseseeseeeeeees 1/512 of OSC oscillation clock frequency; XI oscillation clock; 
1/8, 1/128 of system clock frequency 
Interrupt source s+ 1/28, 1/2", 1/2 overflow of timer counter 6 


[| Serial Interface Serial 1: 8-bit x 1 (synchronous type) 
(transfer direction of MSB/LSB selectable, start condition function) 
CLOCK SOULCE sree reese 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBT1 pin input 


Serial 2: 8-bit x 1 (I?C) (master transmission/reception, slave transmission/reception) 
Clock SOULCE seers 1/144 to 1/252 of system clock; SCK pin input 
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i OSD Display mode Menu(Internal synchronized ) display, super impose(external synchronized) display 
Applicable broadcasting system : NTSC, PAL, PAL-M, PAL-N 
Screen configuration 24 characters “ 2n rows (n = | to 6) 
Character type max. 128 character types (variable, include special characters) 
Character size 12 * 18 dots (Vertical direction: 1 dot for 2H at not enlargement.) 
Enlarged characters each ° 2 settings in horizontal and vertical 
Character interpolation none 
Line background color 8-hue settable (settable in the row unit at menu display) 
Line background intensity 8 gradations settable in the row unit 
Screen background color 8-hue settable at menu display 
Character color white 
Character intensity 8 gradations settable in the row unit 
Frame function |-dot frame in 4 directions 
Frame intensity 4 gradations settable in the row unit 
Blinking none (covered by software) 
Inverted character settable in the character unit 
Halftone none 
Input composite video signal input (output level: | V[p-p] / 2 V[p-p]) 
Clamp method sync tip clamp, clamp level in 4 levels 
Output composite video output 
Measure against image fluctuation: built-in AFC circuit 
Dot clock 1/2 of OSC oscillation clock (automatic phase adjustment 
XDS Built-in U.S. closed caption data slicer (optional | line data can be extracted.) 
Correction method: correction program being saved in internal RAM 
I/O Pins /0 56 | * Common use: 45 
| Input | l | ¢ Common use: | 


ul PWM 13-bit X 2-ch. 


(at repetition cycle 572 Us at 14.32 MHz), 
8-bit X 1-ch. (at repetition cycle 71.5 Us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz) 


i icr 16-bit x 2-ch.(Speed system), 
18-bit x 4-ch.(Phase system) 
F ocr 16-bit x 3 (Synchronous output x 2, Rec CTL x 1 ) 
fi Special Ports 3-state output (PTO) VLP pin; CTL input; Capstan FG input; Cylinder(Drum) PG/FG inputs; HSW output; 


Head amp/ Rotary control outputs; output of 1/4 OSC oscillation clock (1 V[p-p]) 
DP Notee EEE 
Notes 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 







































































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 14.32 MHz operation without load, VDD =5 V 50 100 mA 
IDD2 1/1024 of 14.32 MHz operation without load, VDD = 2.7 V 2 5 mA 
Operating supply current 
Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDD3 50 | 100 | HA 
32 kHz oscillation operation without load 
Supply current at STOP IDSP Stop of oscillation without load, VDD =5 V 10 uA 
IDHTO 14.32 MHz oscillation without load, VDD =5 V » 15 mA 
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDHT1 5 20 | wA 
32 kHz oscillation operation without load 
(Ta = 25°C + 2°C, VSS =0V) 
A/D Converter Performance 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Conversion relative error ANLAD +3 | LSB 
A/D Conversion Time tAD fosc = 14.32 MHz 8 Us 
Analog Input Voltage 5 V 
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(Ta=25°C + 2°C,, VDD=5.0 V, VSS =0¥) 
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Ein Assignment 


(<sPC0)AD8 ——>| 61 
(<>P87)AD7 ——} 62 
(<>P86)AD6 ———>| 63 
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40 }———-. CVIN (PB5¢) 
Vss2 
38 |-———> CVOUT (PB6@) 





(<9P85)ADS5 ———}| 64 37 |<——__ SXI 


(<>P84)AD4. ———>| 65 
(<9P83)AD3 ———>} 66 
(<>P82)AD2 ———>| 67 
(<>P81)AD1 ——>} 68 









36 |——> X0 (P23) 
<M XI (P240) 
Vss 
<M OSCI 











(<9P80)ADO —— > Osco 
P77 <—>70 MN101D08E YOB 
P76 ——> PWM4(P25<>) 
P75 <—>|72 PWMO 
P74 <—373 ——> PWMI 
P73 <—S|74 —> SBUFD1(P11¢9) 
P72 <3 75 ——> SBUFD2(P124) 
P71 <—I 76 SBUFD3(P13<9) 
P70 <—377 —> SBUFD4(TC60/P 140) 
(<9P67)ROTA <——_|78 SBUFDS(P15<9) 


(P66) HAMP <——| 79 
(<P65)DENV —— | 80 


Support Tool 
E in-circuit Emulator PX-ICE101C / D + PX-PRB101D08-LQFPO80-P-1414A 


Flash Memory Built-in Type Type MN101DF08G AL 


MADO00032DEM 







—> SBUFD6(P16<) 
——> SBUFD7(OSCDIV/P17<) 
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LQFP080-P-1414A “Lead-free 











ROM (x 8-bit) 128 K 
RAM (x 8-bit) 4K 
Minimum instruction execution time 0.1397 Us (at 4.0 V to 5.5 V, 14.32 MHz) 


71.5 ws (at 2.7 V to 5.5 V, fixed to 14.32 MHz internal division) 
61 us (at 2.5 V to 5.5 V, 32.768 kHz) 





Package LQFP080-P-1414A “Lead-free 
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_| MN101D09E 

















Type MN101D09E 
ROM (x8-bit) 80 K 
TRAM (x8-bit) 2K 
Package QFP100-P-1818B “Lead-free 
U Minimum Instruction With main clock operated 0.1397 us (at 4.0 V to 5.5 V, 14.32 MHz) 
Execution Time 71.5 ws (at 2.7 V to 5.5 V fixed to 14.32 MHz internal frequency division) 


When sub-clock operated 61 Us (at 2.5 V to 5.5 V, 32.768 kHz) 





Interru pts ¢RESET ¢ Runaway °¢ External 0, 1,2, 3,4 * Timer 0 * Timer 1 * Timer 2 ¢ Timer 3 ¢ Timer 6 
¢ Capstan FG * Control * HSW «¢ Cylinder(Drum) FG ¢ Servo V-sync * Synchronous output * OSD 
¢XDS ¢ Serial 1 * Serial 2 * PWM 4 ¢ OSD V-sync 





Timer Counter Timer counter 0): 8-bit x 1 (timer function) 
Clock SOULCE sees 1/4, 1/16 of system clock frequency 
Interrupt SOULCE ++ overflow of timer counter 0) 


Timer counter 1: 8-bit x | (timer function, linear timer counter function) 
CLOCK SOULCE sss 1/4 of system clock frequency; CTL signal 
Interrupt SOULCE +++ overflow of timer counter | 


Timer counter 2: 16-bit x | (timer function, input capture (CTL specified edge), duty judgment of CTL signal) 
Clock SOULCE sess 1/4, 1/16, 1/24 of system clock frequency 
Interrupt SOULCE +e overflow of timer counter 2; input of CTL specified edge; underflow of timer 2 
shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 shift 
register compare register 


Timer counter 3: 16-bit x | (timer function) 
Clock SOULCE sesso 1/4, 1/16 of system clock frequency 
Interrupt SOULCE «eee overflow of timer counter 3 


Timer counter 5: 19-bit x 1 (watchdog, stable oscillation waiting function) 
Clock Source sees system clock 
Watchdog interrupt source - 1/2'°, 1/2" of timer counter 5 frequency 
Clear by stable oscillation -- after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock) 


Timer counter 6: 16-bit x 1 (clock function [max. 2 s]) 
COCK SOULCE verseseseeseeeeeees 1/512 of OSC oscillation clock frequency; XI oscillation clock; 
1/8, 1/128 of system clock frequency 
Interrupt source s+ 1/28, 1/2", 1/2 overflow of timer counter 6 


U Serial Interface Serial 1: 8-bit x 1 (synchronous type) 
(transfer direction of MSB/LSB selectable, start condition function) 
CLOCK SOULCE sree reer 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBT1 pin input 


Serial 2: 8-bit x 1 (I?C) (master transmission/reception, slave transmission/reception) 
Clock SOULCE sesso 1/144 to 1/252 of system clock; SCK pin input 
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i OSD Display mode Menu(Internal synchronized ) display, super impose(external synchronized) display 
Applicable broadcasting system : NTSC, PAL, PAL-M, PAL-N 
Screen configuration 24 characters © 2n rows (n = | to 6) 
Character type max. 128 character types (variable, include special characters) 
Character size 12 * 18 dots (Vertical direction: 1 dot for 2H at not enlargement) 
Enlarged characters each ° 2 settings in horizontal and vertical 
Character interpolation none 
Line background color 8-hue settable in the row unit at menu display 
Line background intensity 8 gradations settable in the row unit 
Screen background color 8-hue settable at omenu display 
Character color white 
Character intensity 8 gradations settable in the row unit 
Frame function |-dot frame in 4 directions 
Frame intensity 4 gradations settable in the row unit 
Blinking none (covered by software) 
Inverted character settable in the character unit 
Halftone none 
Input composite video signal input (output level: 1 V[p-p] / 2 V[p-p]) 
Clamp method sync tip clamp, clamp level in 4 levels 
Output composite video output 
Measure against image fluctuation: built-in AFC circuit 
Dot clock 1/2 of OSC oscillation clock (automatic phase adjustment) 

U XDS Built-in U.S. closed caption data slicer (optional | line data can be extracted.) 

fl ROM Correction Correcting address designation: up to 3 addresses possible 
Correction method: correction program being saved in internal RAM 

I/O Pins I/O 56 | * Common use: 45 
| Input | l | ¢ Common use: | 
U A/D Inputs 8-bit X 11-ch. (without S/H) 


T pw 


13-bit x 2-ch. (at repetition cycle 572 Us at 14.32 MHz), 
8-bit X I-ch. (at repetition cycle 71.5 Us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz) 


i icr 16-bit x 2-ch.(Speed system), 
18-bit x 4-ch.(Phase system) 
OCR 16-bit x 3 (Synchronous output x 2, Rec CTL x 1 ) 
Hl Special Ports 3-state output (PTO) VLP pin; CTL input; Capstan FG input; Cylinder(Drum) PG/FG inputs; HSW output; 


Head amp/ Rotary control outputs; output of 1/4 OSC oscillation clock (1 V[p-p]) 
I Notes 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 







































































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 14.32 MHz operation without load, VDD =5 V 50 100 mA 
IDD2 1/1024 of 14.32 MHz operation without load, VDD = 2.7 V 2 5 mA 
Operating supply current 
Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDD3 50 | 100 | HA 
32 kHz oscillation operation without load 
Supply current at STOP IDSP Stop of oscillation without load, VDD =5 V 10 uA 
IDHTO 14.32 MHz oscillation without load, VDD =5 V » 15 mA 
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDHT1 5 20 | wA 
32 kHz oscillation operation without load 
(Ta = 25°C + 2°C, VSS =0V) 
A/D Converter Performance 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Conversion relative error ANLAD +3 | LSB 
A/D Conversion Time tAD fosc = 14.32 MHz 8 Us 
Analog Input Voltage 5 V 
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(Ta=25°C + 2°C,, VDD=5.0 V, VSS =0¥) 
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E pin Assignment 
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Co <—_] 76 CVIN2(PB4<9) 
N.C CVIN(PB5<9) 
N.C Vss2 
AD10(<>PC2) 47|--> CVOUT(PB6<9) 
AD9(<9PC1) NC. 
AD8(<9PCO) NC. 
AD7(<9P87) N.C. 
AD6(<9P86) NC. 
ADS5(<9P85) SXI 
AD4(<>P84) 41}. > XO(P23<9) 
AD3(<9P83) XI(P2409) 
AD2(9P82) MN101D09E Vss 
AD1(<9P81) OSCI 
ADO(<9P80) 37|/-» OSCO 
P77 Vpp 
P76 35 > PWM4(P25<) 
P75 PWMO 


P74 
P73 
P72 
P71 
P70 


ROTA(9P67) <——] 98 
HAMP(<>P66) <—— 99 


DENV(<>P65) 


Support Tool 


33\-> PWMI1 
iH——> SBUFD1(P11<) 


31|—- > SBUFD2(P12<) 
30/—_->_ SBUFD3(P13<0) 
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77| +s. SBUFD6(P16¢9) 
26|-»._ SBUFD7(OSCDIV/P17<9) 
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E in-circuit Emulator PX-ICE101C / D + PX-PRB101D08-QFP100-P-1818B-M 
Flash Memory Built-in Type MN101DFO9GAF 











Type 

ROM (x 8-bit) 128K 

RAM (x 8-bit) 4K 

Minimum instruction execution time 0.1397 Us (at 4.0 V to 5.5 V, 14.32 MHz) 


71.5 ws (at 2.7 V to 5.5 V, fixed to 14.32 MHz internal division) 
61 us (at 2.5 V to 5.5 V, 32.768 kHz) 
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Package QFP100-P-1818B *Lead-free 
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_| MN101D10F , MN101D10G 




















Type MNIO01DI0F MNI01D10G 
ROM (x8-bit) 96 K 128 K 
EH RAM (x8-bit) 2.5K 3.5K 
Package QFP100-P-1818B “Lead-free 
[Minimum instruction = With mainclock operated 0.1397 us (at40Vt055V,1432MH) 
Execution Time 71.5 ws (at 2.7 V to 5.5 V fixed to 14.32 MHz internal frequency division) 


When sub-clock operated 61 Us (at 2.5 V to 5.5 V, 32.768 kHz) 





Interrupts *RESET * Runaway ¢* External 0 * External 1 * External 2 * External 3 * External 4 
¢Timer0 ¢ Timer! ¢Timer2 ¢Timer3 ¢Timer6 ¢CapstanFG ¢ Control * HSW 
¢Cylinder(Drum) FG °¢ Servo V-sync * Synchronous output *OSD ¢XDS ° Serial 0 
¢ Serial 1 *¢Serial2 *PWM4 ¢ OSDV-sync 


U Timer Counter Timer counter 0: 8-bit x 1 (timer function) 
Clock SOULCE sesso 1/4, 1/16 of system clock frequency 
Interrupt SOULCE +++ overflow of timer counter 0) 


Timer counter |: 8-bit x 1 (timer function, linear timer counter function) 
Clock SOULCE vse 1/4 of system clock frequency; CTL signal 
Interrupt SOULCE +++ overflow of timer counter | 


Timer counter 2: 16-bit x | (timer function, input capture,duty judgment of CTL signal(VISS/VASS detection 
function), generation of remote control output carrier frequency) 
C]OcK SOULCE sesso 1/4, 1/16, 1/24 of system clock frequency 
Interrupt SOULCE +++ overflow of timer counter 2; input of CTL specified edge; underflow of timer 2 
shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 shift 
register compare register 


Timer counter 3: 16-bit x | (timer function, generation of serial transmission clock) 
ClOcK SOULCE sees 1/4, 1/16 of system clock frequency 
Interrupt SOULCE +++ overflow of timer counter 3 


Timer counter 5: 19-bit x | (watchdog, stable oscillation waiting function) 
Clock source sss system clock 
Watchdog interrupt source - 1/2'°, 1/2'° of timer counter 5 frequency 
Clear by stable oscillation -- after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock) 


Timer counter 6: 16-bit x 1 (clock function [max. 2 s]) 


Clock SOULCE vse 1/512 of OSC oscillation clock frequency; XI oscillation clock; 
1/8, 1/128 of system clock frequency 
Interrupt source vee 1/28, 1/2", 1/2® overflow of timer counter 6 
[| Serial Interface Serial 0: 8-bit x 1 (synchronous type) 
(transfer direction of MSB/LSB selectable, start condition function) 
COCK SOULCE verseseeeseeeeeees 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBTO pin input 


Serial 1: 8-bit x 1 (synchronous type/remote control transmission) 
(transfer direction of MSB/LSB selectable, start condition function) 
COCK SOULCE verseeseseteeeeeeees 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; 2-division timer 3 
output; NSBT1 pin input 
Remote control clock «++: 2-division timer 3 output 


Serial 2: 8-bit x 1 (I?C) (master transmission/reception, slave transmission/reception) 
Clock SOULCE vse 1/144 to 1/252 of system clock; SCK pin input 
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OSD Display mode menu(intermal synchronized) display, superimpose(externally synchronized) display 

Applicable broadcasting system: NTSC, PAL, PAL-M, PAL-N 
Screen configuration 24 characters X 2n rows (n= | to 6) 
Character type max. 256 character types (variable, include special characters) 
Character size 12 x 18 dots (vertical direction: | dot for 2H at not enlargement) 
Enlarged characters each X 2 settings in horizontal and vertical 
Character interpolation none 
Line background color 8-hue settable in the row unit at menu display 
Line background intensity 8 gradations settable in the row unit 
Screen background color : 8-huesettable at menu display 
Character color white 
Character intensity 8 gradations settable in the row unit 
Border function |-dot border in 8 directions 
Border brightness 4 gradations settable in the row unit 
Blinking none (covered by software) 
Inverted character settable in the character unit 
Halftone none 
Input composite video signal input (output level: 1 V[p-p] / 2 V[p-p]) 
Clamp method sync tip clamp, clamp level in 4 levels 
Output composite video output 
Measure against image fluctuation: built-in AFC circuit 
Dot clock 1/2 of OSC oscillation clock (automatic phase adjustment) 
MESECAM compatibility Subcarrier leak function for superimpose display 

fi XDS Built-in U.S. closed caption data slicer (optional | line data can be extracted.) 
Correction method: correction program being saved in internal RAM 

I/O Pins /0 76 | *Common use: 56 
| Input | l | ¢ Common use: | 

i ai Inputs 8-bit x 12-ch. (without S/H) 

U PWM 13-bit X 2-ch. (at repetition cycle 572 us at 14.32 MHz), 
8-bit X l-ch. (at repetition cycle 35.7 Us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz) 

i icr 16-bit x 2-ch.(Speed system), 
18-bit x 4-ch.(Phase system) 

FT ocr 16-bit x 3 (Synchronous output x 2, Rec CTL x 1 ) 

U Special Ports 3-state output (PTO) VLP pin; CTL input;Capstan FG input; Cylinder(Drum) PG/FG inputs; HSW output; 


Head amp/ Rotary outputs; built-in FG amp; output of 1/4 OSC oscillation clock (1 V[p-p]) 
I Notes 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 


Supply current 




































































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 14.32 MHz operation without load, VDD = 5 V 50 100 mA 
IDD2 1/1024 of 14.32 MHz operation without load, VDD = 2.7 V 2 5 mA 
Operating supply current 
Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDD3 50 | 100 | BA 
32 kHz oscillation operation without load 
Supply current at STOP IDSP Stop of oscillation without load, VDD = 5 V, Ta=55 °C 10 WA 
IDHTO 14.32 MHz oscillation without load, VDD =5 V 5 15 mA 
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7 V 
IDHT1 5 20 WA 
32 kHz oscillation operation without load 
(Ta = 25 °C22 °C, VS8S=0 ¥) 
A/D Converter Performance 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Conversion relative error ANLAD =o LSB 
A/D Conversion Time tAD fosc = 14.32 MHz 8 US 
Analog Input Voltage 5 V 

















160 


(Ta = 25 °C +2°C, VDD=5.0 V, VSS =0 V) 
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E pin Assignment 
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co <—_|76 CVIN2(PB4<¢5) 
P90 CVIN(PB5<) 
ADI1(@PC3 Vacs 
AD10(€3PC2 47|——-»>_ CVOUT(PB60) 
AD9(PC1 PB7 
AD8(<9PCO P20 
AD7(P87 P21 
AD6(P86 P22 
AD5(9P85 SXI 
AD4(P84 | XO(P236) 
AD3(P83 XI(P24<9) 
AD2(P82 Wes 
ADI(OP81 MN101D10G OSCI 
AD0(P80 ss OSCO 
577 06 MN101D10F Vop 
P76 <——91 35> SBUFD0(P25/PWM4<9) 
P75 <—_|92 PWMO 
P74 <——_|93 33> PWMI1 
P73 <—_94 32> SBUFDI(P11<) 
P72 <——|95 31 —- > _ SBUFD2(P12<) 
P71 <—_| 6 > SBUFD3(P130) 
P70 <—— 97 29> SBUFD4(P14/TC60<>) 
ROTA(<>P67~——_] 98 2g» _SBUFD5(P15<) 
277} SBUFD6(OSDH/P16/XDSCK«>) 
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QFP100-P-1818B “Lead-free 


Support Tool 
ol In-circuit Emulator PX-ICE101C / D + PX-PRB101D10-QFP100-P-1818B-CN-M 


T Flash Memory Built-in Type MN101DF10GAF 











Type 

ROM (x 8-bit) 128K 

RAM (x 8-bit) 4K 

Minimum instruction execution time 0.1397 Us (at 4.0 V to 5.5 V, 14.32 MHz) 


71.5 Us (at 2.7 V to 5.5 V, fixed to 14.32 MHz internal division) 
61 us (at 2.5 V to 5.5 V, 32.768 kHz) 





Package QFP100-P-1818B “Lead-free 
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E type MN101D03D 
T ROM (x8-bit) 64K 
EH RAM (x8-bit) 2K 


Package LOFPO80-P-1414A *Lead-free 
Minimum Instruction 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 


Execution Time 0.238 us (at 2.7 V to 5.5 V, 8.39 MHz)*! 
125 us (at 2.0 V to 5.5 V, 32 kHz)*? 
*1 The lower limit for operation guarantee for flash memory built-in type is 4.5 V. 
*2 The lower limit for operation guarantee for EPROM built-in type is 2.3 V. 


i Interrupts * RESET * Watchdog * External 0 * External 1 * External 2 * External 3 * External 4 ¢ External 5 


¢ External 6 * External 7 * Timer 0 * Timer 1 * Timer 2 ¢ Timer 3 ¢ Timer 4 * Timer 5 ¢ Timer 6 
¢ Time base * Timer 7 (2 systems) * Timer 8 (2 systems) ¢ Serial 0 reception ¢ Serial 0 transmission 
¢ Serial | * Serial 2 * Automatic transfer finish * A/D conversion finish * Key interrupts (8 lines) 


Timer Counter Timer counter 0 : 8-bit x 1 


(square-wave output [timer pulse output], PWM output, event count, remote control carrier output, simple pulse 
width meausurement function) 
COCK SOULCE srrreererseseeeeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Timer counter | : 8-bit x 1 (square-wave output [timer pulse output], event count, timer synchronous output) 
CIOCK SOULCE verrertsetseeeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Timer counter 0), 1 can be cascade-connected. 


Timer counter 2 : 8-bit x 1 
(square-wave output [timer pulse output], PWM output, event count, timer synchronous output, simple pulse 
width meausurement function) 
COCK SOULCE serreererseeteeeees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Timer counter 3 : 8-bit x 1 (square-wave output [timer pulse output], event count, remote control carrier output) 
CIOCK SOULCE versestsetseseeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Timer counter 2, 3 can be cascade-connected. 


Timer counter 4 : 8-bit x 1 
(square-wave output [timer pulse output], PWM output, event count, simple pulse width meausurement 
function) 
CLOCK SOULCE verreseeeteeseteesees 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Timer counter 5 : 8-bit x 1 (square-wave output [timer pulse output], event count) 
CLOCK SOULCE vrrsestseeseseeeeees 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation 
clock frequency; 1/1 of XI oscillation clock frequency; external clock input 


Timer counter 4, 5 can be cascade-connected. 


Time base timer 
COCK SOULCE ssrstsesteeseeeeeeees 1/27, 1/28, 1/2?, 1/2'°, 1/2", 1/2" of OSC oscillation clock frequency; 
1/27, 1/28, 1/2?, 1/2'°, 1/28, 1/2® of XI oscillation clock frequency 


Timer counter 6 : 8-bit freerun timer 
Clock Source veers 1/1 of system clock frequency; 1/1, 1/2’, 1/2 of OSC oscillation clock 
frequency; 1/1, 1/2’, 1/2" of XI oscillation clock frequency 
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T Timer Counter (Continue) Timer counter 7 : 16-bit x 1 


CIOCK SOULCE sersestseeeeseeeeees either of system clock, OSC oscillation clock, external clock 1 or external clock 2 

frequency-divided into 1/1, 1/2, 1/4 or 1/16) 

(hardware configuration) 
double buffer type compare register x 2 
input capture register x | 

(timer functions) 
square-wave output (timer pulse output), high-precision PWM output (cycle/ 
duty continuously variable), event count, simple pulse width measurement 
function and input capture function 


Timer counter 8 : 16-bit x 1 
CIOCK SOULCE serseseseeeeeeeeees either of system clock, OSC oscillation clock, external clock 1 or external clock 2 

frequency-divided into 1/1, 1/2, 1/4 or 1/16) 

(hardware configuration) 
double buffer type compare register x 2 
input capture register x | 

(timer functions) 
square-wave output (timer pulse output), PWM output (duty continuously 
variable), event count, simple pulse width measurement function and input 
capture function 


Watchdog timer 
Interrupt source +--+ runaway detection frequency selection from 1/2'°, 1/2'8 and 1/2” of system clock 
frequency 


Serial Interface Serial 0 : 8-bit x 1 (full-duplex UART/ synchronous type) 

Synchronous type (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous 
transmission, continuous reception and continuous transmission-reception possible by 
combination with ATC function) 

Transfer clock source «+: 1/2, 1/4 of system clock frequency; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency; 
timer counter 2 to 5 output; 
1/3 of frequency of the above clocks 

Full-duplex UART — (built-in baud rate timer, parity check, overrun error/framing error detection, transfer bit 

selectable from 7 and 8 bits) 


Serial 1 : 8-bit x 1 (simple I?C/ synchronous type) 

Synchronous type (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous 
transmission, continuous reception and continuous transmission-reception possible by 
combination with ATC function) 

Transfer clock source: :--: 1/2, 1/4 of system clock frequency; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency; 
timer counter 2 to 5 output; 
1/3 of frequency of the above clocks 
Simple ?C (I’C transmission function with single master [9-bit transmission]) 


Serial 2 : 8-bit x 1 (3-wire synchronous type) 

Synchronous type (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous 
transmission, continuous reception and continuous transmission-reception possible by 
combination with ATC function) 

Transfer clock source «+: 1/2, 1/4 of system clock frequency; 
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency; 
timer counter 2 to 5 output; 
1/3 of frequency of the above clocks 


See the next page for electrical characteristics, pin assignment and support tool. 
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I/O Pins 1/0 67 | *Commonuse ° Specified pull-up resistor available + Input/output selectable (bit unit) 
| Input | I | * Common use 
i A/D Inputs 10-bit x 8-ch. (with S/H) 
Conversion Cause 7 +++: A/D control register setting; timer 4, 6 or 8 interrupt; external interrupt 3 or 7; 


serial | interrupt 


i Special Ports Buzzer output, remote control carrier signal output, high-current drive port Xx | 
. . . 
E Electrical Characteristics 






































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDD1 fosc = 20 MHz, VDD=5 V 60 mA 
Operating supply current IDD2 fosc = 8.39 MHz, VDD=5 V 25 mA 
IDD3 *fx = 32 kHz, VDD =3 V 120 WA 
fx = 32 kHz, VDD =3 V , Ta= 25°C 8 WA 

Supply current at HALT IDD4 
fx = 32 kHz, VDD=3 V, Ta= 85°C 20 WA 
Supply current at STOP IDD5 VDD=5V 10 WA 
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ANO(PA0) <——>| 
ANI(PA1) <— 
AN2(PA2) <—> 
AN3(PA3) <—>| 
AN4(PA4) <—| 
ANS5,IRQ5(PAS) <— 
AN6,IRQ6(PA6) <——> 
AN7,IRQ7(PA7) <> 
VREFP 

VDD 
D7,MPB7(P87) <——} 
D6,MPB6(P86) <—>| 
D5,MPB5(P85) <> 
D4,MPB4(P84) <> 
D3,MPB3(P83) <——> 
D2,MPB2(P82) <> 
DI,MPBI(P81) <——> 
DO,MPBO(P80) <> 
A15,SDO7(P77) <> 
A14,SD06(P76) <——> 














* Flash memory built-in type : 300 uA max. at VDD =5 V 


pin Assignment 


KEY6(P46) 
TCI9,KEY5(P45) 
O,KEY4(P44) 
O,KEY3(P43) 
O,KEY2(P42) 


= = = 


TXD,SBO0(P00) 
RXD,SBI0(P01) 
SBT1(P05) 
NDK,BUZZERS(P06) 
SYSCLK(P07) 
SBO2,NBR(P33) 
SBI2,NBT(P34) 
SBT2,NLDDMA(P35) 
NDKDMA(P37) 
NCS3,KEY7(P47) 


= 
& 
eal 
[a4 
> 


IRQ4 
IRQ3 
TM8 
TM4 
TMS 
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5 
6 
7 
8 
9 


| 


= 
40 |—> TM4IO, KEY 1 (P41) 


39 |<—> LED0,KEY0(P40) 
38 |<——> LED2(P16) 

37 VSS 

36 |——> xO 

35 |<—— XI 

34 VSS 

33 |-——> OSC2 

32 I. OSC 1 

31 VDD2 

30 |—> TM3I0(P13) 

29 TM2I0(P12) 

28 |K——> TMIIO(P11) 

27 |—> RMOUT,TMOIO(P10) 
26 |—> IRQO(P20) 

25 IRQI,SENS(P21) 
24 |K——> IRQ2(P22) 

23 |<——. P24 

22 }<——> ALEMPB(P26) 
21 }<—> NRST(P27) 
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Support Tool 
i In-circuit Emulator PX-ICE101C / D + PX-PRB101D03-LQFP080-P-1414A 
T EPROM Built-in Type Type MN101DP03FAL 
ROM (x 8-bit) 96K 
RAM (x 8-bit) 4K 
Minimum instruction execution time 0.10 us (at 4.5 V to 5.5 V, 20 MHz) 
0.238 Us (at 2.7 V to 5.5 V, 8.39 MHz) 
125 us (at 2.3 V to 5.5 V, 32 kHz) 
Package LQFP080-P-1414A “Lead-free 
Flash Memory Built-in Type Type MNI01DF03D 
ROM (x 8-bit) 64K 
RAM (x 8-bit) 2K 
Minimum instruction execution time 0.10 Us (at 4.5 V to 5.5 V, 20 MHz) 
0.238 us (at 4.5 V to 5.5 V, 8.39 MHz) 
Package LQFP080-P-1414A *Lead-free 


MAD00031DEM Panasonic 165 


166 Panasonic 


The AM2 series uses a simple and elegant architecture that executes basic instructions 
at a rate of 1 byte per cycle to achieve high-speed operation with a minimum instruction 
execution time of 100 ns at 20 MHz. These are 16-bit microcontrollers with an ASIC 
expansion bus to allow the customers to incorporate peripheral circuitry of their original 
design in them with ease. 
These equipment-oriented microcontrollers demonstrate high realtime performance. 
Features 
@ 16-bit architecture 
1-bit minimum instruction code -- 50 ns minimum instruction execution time (at 
40 MHz) 
@ Elegant architecture 
High-Efficiency 1 byte per cycle instructions 
Achievement of higher speeds for load/store transfer and branch instructions, 
etc. 
@ Flexible expansion of functions 
Achievement of a microcontroller that supports customization through an ASIC 
expansion bus 
@ Software support 
ANSI C language -- uITRON*-specification realtime OS 
* ITRON is an abbreviation of "Industrial TRON." 


B Application 


General- 
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E Type MN102L59D 
E ROM(x8-bit) 64K 
E RAM (x8-bit) dK 


U Minimum Instruction With main clock operated: 100 ns (at 4.5 V to 5.5 V, 5 MHz externally, multiplied by 4 internally) 


Execution Time 


i Interrupts * RESET ¢ Watchdog * Timer counter 0 to 11 ¢ External 0 to5 ¢ Serial ch.0, | transfer finish 
¢ NMI pin ¢ A/D conversion finish 
U Timer Counter Timer counter (0) : 8-bit x 1 (timer output, event count) 
COCK SOULCE verreseseesereeeeees I/1, 1/64, 1/128 of system clock frequency; external clock 
Interrupt SOULCE «eee underflow of timer counter 0) 


Timer counter | : 8-bit x | (timer output, event count, A/D conversion start up) 
Clock SOULCE sees 1/1, 1/64 of system clock frequency; external clock; timer counter 0 output 
Interrupt SOULCE +++ underflow of timer counter | 


Timer counter 2 : 8-bit x | (timer output, event count) 
COCK SOULCE verseseseeeeeeeeees system clock; external clock; timer counter 0, 1 output 
Interrupt SOULCE +++ underflow of timer counter 2 


Timer counter 3 : 8-bit X 1 (interval timer, UART baud rate generator) 
Clock SOULCE sees 1/1, 1/2, 1/64 of system clock frequency; timer counter 0 output 
Interrupt SOULCE +++ underflow of timer counter 3 


Timer counter 4 : 8-bit x | (interval timer) 
Clock SOULCE vse 1/1, 1/64, 1/128 of system clock frequency; timer counter 0 output 
Interrupt SOULCE s+ underflow of timer counter 4 


Timer counter 5 : 8-bit x | (interval timer) 
Clock SOULCE sess 1/1, 1/64 of system clock frequency; timer counter 0), 4 output 
Interrupt SOULCE +++ underflow of timer counter 5 


Timer counter 6 : 16-bit x | (timer output, event count) 
Clock SOULCE sees 1/1, 1/128 of system clock frequency; external clock; timer counter 0) output 
Interrupt SOULCE +++ underflow of timer counter 6 


Timer counter 7 : 16-bit x | (timer output, event count) 
Clock SOULCE sees 1/1, 1/128 of system clock frequency; external clock; timer counter 0) output 
Interrupt SOULCE «+e underflow of timer counter 7 


Timer counter 8 : 8-bit x 1 (timer output, event count, simple PWM output) 
Clock SOULCE sree 1/2, 1/8 of system clock frequency; external clock; timer counter (0) output 
Interrupt SOULCE ++ underflow of timer counter 8 


Timer counter 9 : 8-bit x 1 (timer output, event count, simple PWM output) 
Clock SOULCE sesso 1/2, 1/8 of system clock frequency; external clock; timer counter 0) output 
Interrupt SOULCE «eee underflow of timer counter 9 


Timer counter 10 : 8-bit x 1 (timer output, simple inverter control [simple 6-phase PWM output]) 
ClOcK SOULCE sree high-speed clock (after multiplication); 1/1, 1/2, 1/8 of system clock frequency 
Interrupt SOUrCE +++ overflow of timer counter 10 


Timer counter 11 : 16-bit updown counter x 1 
(highly functional inverter control [simple 6-phase PWM output], A/D conversion start) 
Clock SOULCE sees high-speed clock (after multiplication); 1/1 of system clock frequency 
Interrupt SOULCE +++ overflow of timer counter 11; underflow of timer counter 11 


Connectable } timer counter 0, 1, 2 timer counter 0, 4, 5 
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U Serial Interface Serial 0, 1 : 1 to 8-bit x 1 (common use with half-duplex UART, transfer direction of MSB/LSB selectable) 
COCK SOULCE verseeseseeseseeeeees 1/2, 1/4, 1/16 of system clock, 1/2 of timer counter 3, external clock 


Half-duplex UART x 2 (common use with serial 0, 1) 


I/O Pins /0 52 | ©Common use : 52 (by bit) 
U A/D Inputs 10-bit x 12-ch. (with S/H) : 4 channels for common use 


U PWM 16-bit x 2-ch. (commen use with timer counter 6,7) 


simple 6-phase PWM output 8-bit x 1-ch.(common use with timer counter 10) 
6-phase PWM output 16-bit x Ich. (timer counter 11) 
I Notes 6-phase PWM output support 


U Electric Characteriatics 


Supply current 





Limit 





Parameter Symbol Condition ; : 
min | typ | max | Unit 





VI = VDD or VSS, output open 
Operating supply current IDDopr 75 mA 
f=5 MHz, VDD =5.0V 





Pin with pull-up resistor is open 
Supply current at STOP IDDS 50 WA 
all other input pins and Hi-Z state input/output 








pins are simultaneously applied VDD or VSS level 
Supply current at HALTO IDDH 30 mA 


f=5 MHz, VDD = 5.0 V, output open 























(Ta = -20°C to +85°C , VDD = 5.0V, VSS = 0 
E Pin Assignment isles 225588 8e 5 V) 
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P40,PWMO,TMIOO 
P41,PWMO,TMIO1 
P42,PWM1,TMIO2 
P43,PWM1,TMIO6 
P44,PWM2,TMIO7 
P45,PWM2,STOP 
P60,TPWMO,SBTO 
P61,TPWM1,SBIO 
P62, TPWM2,SBO0 
P63,TPWM3,SBT1 
P64,TPWM4,SBI1 
P65,TPWMS5,SBO1 
VDD 


32 <——> P37,ANO 
31 <——> P36,ANI1 
30 K——> P35,AN2 
29 &——> P34,AN3 
28 K——> P33,AN4 











27 <——> P32,AN5 

26 <——> P31,AN6 
MN102L59D 25 K——> P30,AN7 

24 <——> P57,AN8 

23 <——> P56,AN9 

22 K——> P55,AN10 

21 ——> P54,ANI11 

20 K——> P53 

19 K——> P52 

1s K——> P51 


NMI 17 <—> P50 





or Nn mn tM OO 
=a NM TNH OF DD Ae eH ee Ss 





mannwtn so 
bBo ooo s 





LQFP064-P-1414  ‘*lead-free 
* The MN102LF59D is manufactured and sold under license agreement with BULL CP8 Inc. 














Support Tool Note that MN102LF59D cannot be used as the IC card. 
o In-circuit Emulator PX-ICE102L00 + PX-PRB102L59-LQFP064-P-1414 
fi Flash Memory Built-in Type Type MN102LF59D [ES (Engineering Sample) available] 
ROM (x 8-bit) 64K 
RAM (x 8-bit) 2K 
Minimum instruction execution time 100 ns (at 4.5 V to 5.5 V, 5 MHz externally, multiplied by 4 internally) 
Package LQFP064-P-1414 “Lead-free 
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E type MN102L62G 
E ROM (x8-bit) 128K 
E RAM (x8-bit) 5K 


U Minimum Instruction 100 ns (at 4.5 V to 5.5 V, 20 MHz) 
Execution Time 


i Interrupts * RESET * Watchdog ¢ Timer counter 0 to 5 * Timer counter 6 to 7 


¢ Timer counter 6 to 7 compare capture A * Timer counter 6 to 7 compare capture B 
¢ ATC transfer finish * External 0 to 4 ¢ Serial ch.0, | transmission ° Serial ch.0, | reception 
¢ NMI pin ¢ A/D conversion finish 


o Timer Counter Timer counter 0 : 8-bit x 1 (timer output, event count) 
Clock SOULCE vse 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency; 


external clock 
Interrupt SOULCE +++ underflow of timer counter 0) 


Timer counter | : 8-bit x 1 (timer output, event count, A/D conversion start up) 
Clock SOULCE sess system clock; 1/4 of low speed clock frequency; external clock; 
timer counter () output 
Interrupt SOULCE +++ underflow of timer counter | 


Timer counter 2 to 3 : 8-bit x | (timer output, event count, UART baud rate generator) 
C1OCK SOULCE verseeeeeeeeeeeees system clock; external clock; timer counter 0) output; timer counter 1, 2 output 
Interrupt SOULCE «+e underflow of timer counter 2, 3 


Timer counter 4, 5 : 8-bit x 1 (timer output, event count) 
Clock SOULCE sree 1/4 of low speed clock frequency; external clock; timer counter 0) output; 
timer counter 3, 4 output 
Interrupt SOULCE +++ underflow of timer counter 4, 5 


Timer counter 6, 7 : 16-bit x | 
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input) 
COCK SOULCE verseeeseeseseeeeees system clock; external clock; timer counter 4, 5 output 
Interrupt SOULCE +++ coincidence with compare capture A or at capture; coincidence with compare 
capture B or at capture; underflow of timer counter 6, 7 


Connectable ) timer counter 0 to 5 


U Serial Interface Serial 0 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable) 
Clock SOULCE sesso 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; 


external clock; 1/2 of timer counter 2 frequency 


Serial 1 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable) 
Clock SOULCE sesso 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; 
external clock; 1/2 of timer counter 3 frequency 


UART x 2 (common use with serial 0, 1) 


°C x 2 (single master) 


I/O Pins I/O 80 | *Common use : 16 (by 8 bits), 8 (by 4 bits), 56 (by bit) 
ll A/D Inputs 8-bit x 8-ch. (with S/H) 
E PWM 16-bit x 2-ch. 
i Notes Burst ROM inferface support, ATC (between serial Och and internal RAM) support 
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U Electric Characteriatics 




















Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VI=VDD or VSS, output open 
Operating supply current IDDopr 75 mA 
f= 20 MHz, VDD=5.0V 
Pin with pull-up resistor is open 
Supply current at STOP IDDS 50 WA 
all other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 30 mA 
f = 20 MHz, VDD = 5.0 V, output open 























(Ta = —40°C to +85°C , VDD = 5.0 V, VSS =0 V) 


E pin Assignment 


MAE00002EEM 


PAO, IRQO 
PAI, IRQI 
PA2, IRQ2 
PA3, IRQ3 
PA4, IRQ4 
PAS,ADSEP 
‘RST 

VDD 
P00,D00,AD00 
P01,D01,AD01 
P02,D02,AD02 
P03,D03,AD03 
P04,D04,AD04 
P05,D05,AD05 
P06,D06,AD06 
P07,D07,AD07 
VSS 
P10,D08,AD08 
P11,D09,AD09 
P12,D10,AD10 
P13,D11,AD11 
P14,D12,AD12 
P15,D13,AD13 
P16,D14,AD14 
P17,D15,AD15 


C,P93 


= = 


OB,P92 


= = sS 


a BS 
RSke& 
cam < 
OoUOO 








15 |}—— NMI 
74 -WA 
13 KW 


— 
<—_ 
<—_> 


77 


78 





<— 


‘ene 


72 —> SBOI1,P75 


71 <—> SBI1,P74 


70 <—> SBT1,P73 


69 <—> SBO0,P72 


68 |<—> SBI0,P71 


66 | VDD 
65 |<—> AN3,P97 


67 |—> SBTO,P70 


0 


63 <——> ANI,P95 
62 K—> ANO,P94 


64 |<——> AN2,P96 


MN102L62G 


1 
2 
3 
4 
5 


61 |}<—— VSS 


60 |<—\> TM7 
59 > TM7 


6 
7 


ee 


58 |<—> TM7 
57 |<——> TM6 
56 K—> TM6 
55 K——> TM6 


8 
9 


54 |<—— VDD 





P61,RE <——>}2 


P60, WAIT <——7 1 


P62, WEL <——> 3 


P63, WEH <——> 4 


P50, CSO <——>} 5 


P51, CS1 <—>} 6 


P52, CS2 <<—>}7 


P53, CS3 <——>) 8 


P54, BREQ <> 9 
P55, BRACK <> 


P56,ALE, ALE, BSTRE <——> 








P20,A00 <——> 
P21,A01 <—> 
P22,A02 <——> 





P57, WORD <——> 


LQFP100-P-1414 


xI —>) 20 
xo <——_21 
VDD ——>} 22 
OSCI ——>} 23 
OSCO <——_— 24 


MODE ——>} 25 26 27 


*Lead-free 


Panasonic 


53 |<—> TMSIO,P85 


52 |<—> TM4IO,P84 
51 <> TMBIO,P83 


2? ap Mt ag 79 ga a6 37 gy? ay * ag ge te 7) ae 50 


28 


TM2I0,P82 
TM1IO,P81 
TMOIO,P80 
A23,WDOUT,AN7,P47 
A22,STOP,AN6,P46 
A21,AN5,P45 
A20,AN4,P44 
VSS 

A19,P43 
A18,P42 
A17,P41 
A16,P40 
A15,P37 
A14,P36 
A13,P35 
A12,P34 
VDD 
A11,P33 
A10,P32 
A09,P31 
A08,P30 
A07,P27 
A06,P26 
A05,P25 
A04,P24 


See the next page for support tool. 
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Support Tool 


























U In-circuit Emulator PX-ICE102L00 + PX-PRB102L25-LQFP100-P-1414 
EEPROM Built-in Type Type MN102LP25G 
ROM (x 8-bit) 128K 
RAM (x 8-bit) SK 
Minimum instruction execution time 100 ns (4.5 V to 5.5 V , 20 MHz) 
Package LQFP100-P-1414 “Lead-free 
T Flash Memory Built-in Type Type MN102LF25Z 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 3K 
Minimum instruction execution time 100 ns (4.5 V to 5.5 V , 20 MHz) 
Package LQFP100-P-1414 “Lead-free 
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E type MN102L490A 
ROM (x8-bit) External 
E RAM (x8-bit) aK 


U Minimum Instruction With Main Clock operated 100 ns (at 4.5 V to 5.5 V, 20 MHz) 
Execution Time 


i Interrupts * RESET * Watchdog ¢ Timer counter 0 to5 * Timer counter 6 to 7 


¢ Timer counter 6 to 7 compare capture A * Timer counter 6 to 7 compare capture B 
¢ ATC transfer finish * External 0 to 4 ¢ Serial ch.0, | transmission ° Serial ch.0, | reception 
¢ NMI pin ¢ A/D conversion finish 


o Timer Counter Timer counter 0 : 8-bit x 1 (timer output, event count) 
Clock SOULCE vse 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency; 


external clock 
Interrupt SOULCE +++ underflow of timer counter 0) 


Timer counter | : 8-bit x 1 (timer output, event count, A/D conversion start up) 
Clock SOULCE sess system clock; 1/4 of low speed clock frequency; external clock; 
timer counter () output 
Interrupt SOULCE +++ underflow of timer counter | 


Timer counter 2 to 3 : 8-bit x | (timer output, event count, UART baud rate generator) 
C1OCK SOULCE verseeeeeeeeeeeees system clock; external clock; timer counter 0) output; timer counter 1, 2 output 
Interrupt SOULCE «+e underflow of timer counter 2, 3 


Timer counter 4, 5 : 8-bit x 1 (timer output, event count) 
Clock SOULCE sree 1/4 of low speed clock frequency; external clock; timer counter 0) output; 
timer counter 3, 4 output 
Interrupt SOULCE +++ underflow of timer counter 4, 5 


Timer counter 6, 7 : 16-bit x | 
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input) 
COCK SOULCE verseeeseeseseeeeees system clock; external clock; timer counter 4, 5 output 
Interrupt SOULCE +++ coincidence with compare capture A or at capture; coincidence with compare 
capture B or at capture; underflow of timer counter 6, 7 


Connectable } timer counter 0 to 5 


U Serial Interface Serial 0 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable) 
Clock SOULCE sesso 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; 


external clock; 1/2 of timer counter 2 frequency 


Serial 1 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable) 
Clock SOULCE sesso 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; 
external clock; 1/2 of timer counter 3 frequency 


UART x 2 (common use with serial 0, 1) 


°C x 2 (single master) 


I/O Pins I/O 48 | «Common use: 8 (by 4 bits), 40 (by bit) 
ll A/D Inputs 8-bit x 8-ch. (with S/H) 
E PWM 16-bit x 2-ch. 
i Notes Burst ROM inferface support; ATC (between serial Och and internal RAM) support; 


Main pin inputs : TTL level 
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U Electric Characteriatics 






































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 

VI = VDD or VSS, output open 

Operating supply current IDDopr ie) mA 
f = 20 MHz, VDD =5.0V 

Pin with pull-up resistor is open 

Supply current at STOP IDDS 50 WA 
all other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 30 mA 
f = 20 MHz, VDD = 5.0 V, output open 





PAO, IRQO 
PAI, IRQI 

PA2, IRQ2 
PA3, IRQ3 
PA4, IRQ4 
*PA5,ADSEP 
RST 

VDD 
P00,D00,AD00 
P01,D01,AD01 
P02,D02,AD02 
P03,D03,AD03 
P04,D04,AD04 
P05,D05,AD05 
P06,D06,AD06 
P07,D07,AD07 
VSS 
*P10,D08,AD08 
*P11,D09,AD09 
*P12,D10,AD10 
*P13,D11,AD11 
*P14,D12,AD12 
*P15,D13,AD13 
*P16,D14,AD14 
*P17,D15,AD15 


Support Tool 


(Ta = —40°C to +85°C , VDD = 5.0 V, VSS =0 V) 
E pin Assignment 


C,P93 
OB,P92 
OA,P91 
C,P90 
OB,P87 
OA,P86 


= = = S&S eS 








75 |—— NMI 

74 RW 

73 KA 

72 ‘—> SBO1,P75 





71 }<—> SBI1,P74 
70 \<—> SBT1,P73 
69 <——> SBO0,P72 
68 |<—> SBIO,P71 
67 |<——> SBTO,P70 
66 }<——— VDD 

65 |<——> AN3,P97 
64 |<—> AN2,P96 
63 K—> ANI,P95 
62 K——> ANO,P94 
61 |<—— VSS 

60 |<——> TM7 

59 |X—> TM7 

58 |<——> TM7 

57 |<—> TM6 

56 <> TM6 

55 K—> TM6 

54 |<——_ VDD 

53 |<——> TMSIO,P85 
52 |<—> TM4IO,P84 
51 |}<—> TM3BIO,P83 














— eg TM2I0,P82 
<< se 2 TMIIO,P81 
<— 2 % TMOIO,P80 
<— > 2 as A23, WDOUT,ANT.P47 
<— 8 g A22,STOP,AN6,P46 
<— > & 9 A21,AN5,P45* 
8 = A20,AN4,P44* 
—> 2 9 VSS 
<— 3 g A19,P43* 
<— > 38 = A18,P42* 
<— 8 g A17,P41* 
<> 5 2 A16,P40* 
<— 8 MN102L490A 28 A15,P37 
<> 8 . A14,P36 
J a A13,P35 
<<— > = pa A12,P34 
— 3 = VDD 
<— > 8 m A11,P33 
<— 3 a A10,P32 
<— > 8 z A09,P31 
< 4s = A08,P30 
<— > §& g AO7,P27 
<— 8 rs A06,P26 
<—>_3 5 A05,P25 
= 8 A04,P24 
<"\O So 7~a=a NOM TNH UO Ye OD OS = AN OH Tt an , 
= AN OM TNH OF DH BD Fe Be BP Ba Se Be Re TR ST NN ANNAN AN 
HID/IITIPS|IFISC|RIOMiINjgasSsAaRmaAaMNE OAT OB 
2 HIRES |B(Be\BS ee f2seea2* 298 
= GIP leo Sa et leigia@lio oad a? B 7 06 
7h a of Soe Gels le a aoa a oS = 
S*oSa a ag FiO te ew a me A a 
races 
ss 
< 
\oO 
~y 
mM 


*Lead-free 


LQFP100-P-1414 


* Use of these ports are disabled 


ll In-circuit Emulator PX-ICE102L00 + PX-PRB102L49-LQFP100-P-1414 


MAE00003EEM 


Panasonic 


175 


_| MN102L610B 








E type MN102L610B 
ROM (x8-bit) External 
E RAM (x8-bit) 1K 


U Minimum Instruction 88.5 ns (at 4.5 V to 5.5 V, 22.6 MHz) 
Execution Time 


i Interrupts * RESET * Watchdog ¢ Timer counter 0 to 5 * Timer counter 6 to 7 


¢ Timer counter 6 to 7 compare capture A * Timer counter 6 to 7 compare capture B 
¢ ATC transfer finish * External 0 to 4 ¢ Serial ch.0, | transmission ° Serial ch.0, | reception 
¢ NMI pin ¢ A/D conversion finish 


o Timer Counter Timer counter 0 : 8-bit x 1 (timer output, event count) 
Clock SOULCE vse 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency; 


external clock 
Interrupt SOULCE +++ underflow of timer counter 0) 


Timer counter | : 8-bit x 1 (timer output, event count, A/D conversion start up) 
Clock SOULCE sess system clock; 1/4 of low speed clock frequency; external clock; 
timer counter () output 
Interrupt SOULCE +++ underflow of timer counter | 


Timer counter 2 to 3 : 8-bit x | (timer output, event count, UART baud rate generator) 
CI1OCK SOULCE verseeeseeseeeeeees system clock; external clock; timer counter 0 output; 
timer counter 1, 2 output 
Interrupt SOULCE +++ underflow of timer counter 2, 3 


Timer counter 4, 5 : 8-bit x 1 (timer output, event count) 
Clock SOULCE sesso 1/4 of low speed clock frequency; external clock; timer counter 0) output; 
timer counter 3, 4 output 
Interrupt SOULCE «+e underflow of timer counter 4, 5 


Timer counter 6, 7 : 16-bit x | 
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input) 
COCK SOULCE versetseseeseeeeeees system clock; external clock; timer counter 4, 5 output 
Interrupt SOULCE +++ coincidence with compare capture A or at capture; coincidence with compare 
capture B or at capture; underflow of timer counter 6, 7 


Connectable } timer counter 0 to 5 


r Serial Interface Serial 0 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable) 
Clock SOULCE sesso 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; 


external clock; 1/2 of timer counter 2 frequency 


Serial 1 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable) 
Clock SOULCE sree 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; 
external clock; 1/2 of timer counter 3 frequency 


UART x 2 (common use with serial 0, 1) 


I?C x 2 (single master) 





I/O Pins I/O 80 | »*Common use : 16 (by 8 bits), 8 (by 4 bits), 56 (by bit)(MN102LF61G) 
48 | Common use: 8 (by 4 bits), 40 (by bit)(MN102L610B) 
El A/D Inputs 8-bit x 8-ch. (with S/H) 
i PWM 16-bit x 2-ch. 
El Special Ports LED drive port x 2 
L Notes Burst ROM inferface support, ATC (between serial Och and internal RAM) support 
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U Electrical Characteristics 


A/D characteristics 





Parameter 


Symbol 


Condition 


Limit 





min 


typ 


Unit 





A/D conversion relative error 


ch.0 to 3 





VDD=5V,VSS=0V 





ch.4 to 7 


LSB 





A/D conversion time 


4.248 


Us 





Analog input voltage 





VIA 





VSS 











VDD 





V 





PAO, IRQO 
PAI, IRQL 
PA2, IRQ2 
PA3, IRQ3 
PA4, IRQ4 
*PA5,ADSEP 
RST 

VDD 
P00,D00,AD00 
P01,D01,AD01 
P02,D02,AD02 
P03,D03,AD03 
P04,D04,AD04 
P05,D05,AD05 
P06,D06,AD06 
P07,D07,AD07 
VSS 


*P10,D08,AD08 
*P11,D09,AD09 
*P12,D10,AD10 
*P13,D11,AD11 
*P14,D12,AD12 
*P15,D13,AD13 


P16,D14,AD14 


*P17,D15,AD15 


* Port unusable in MN102L610B 
* The MN102LF61G is manufactured and sold under license agreement with BULL CP8 Inc. Note that MN102LF61G cannot be used as the IC card. 


Support Tool 


C,P93 (LED drive) 


OB,P92 
OA,P91 
C,P90 

OB,P87 
OA,P86 


SS = Se Se ee 


<——> SBO1,P75 
<> SBI1,P74 
<> SBT1,P73 
<> SBO0,P72 
<——> SBIO,P71 
<—\> TM7 
<——> TM7 
<—\> TM7 
<> TM6 
<> TM6 
<—> TM6 





2 |<—> TM4IO,P84 


1 | TMBIO,P83 


3 |<—> T™SIO,P85 


~Ooroenrwenreionrewe 00 600 Oo OO OOH HHH NH HN NH MN 
<— 2 e 
~ va 
<— se 3 
~ st 
< >} co 
~ i 

< > ea 

é~ 

a 

= maid 

bt 

< > foo) 

S23 

[oo 
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*P57, WORD <——> 
P20,A00 <——> 


*P6 
* 
co 
Bo 
SS 
5 
5 


P55, 
*P56,ALE, ALE, BSTRE <——> 


*Lead-free 


LQFP100-P-1414 


TM2I0,P82 
TMIIO,P81 
TMOIO,P80 


A23,WDOUT,AN7,P47 
A22,STOP,AN6,P46 


A21,AN5,P45* 
A20,AN4,P44* 
VSS 

A19,P43* 
A18,P42* 
A17,P41* 
A16,P40* 
A15,P37 
A14,P36 
A13,P35 
A12,P34 

VDD 

A11,P33 
A10,P32 
A09,P31 
A08,P30 
A07,P27 
A06,P26 
A05,P25 
A04,P24 


(Ta = 25°C , VDD =5.0 V, VSS =0V) 
E pin Assignment 





In-circuit Emulator 


PX-ICE102L00 + PX-PRB102L53-LQFP100-P-1414 





Flash Memory Built-in Type 


MAE00004DEM 


Type 


MN102LF61G 





ROM (x 8-bit) 


128K 





RAM (x 8-bit) 


4K 





Minimum instruction execution time 


88.5 ns (at 4.5 V to 5.5 V, 22.6 MHz) 





Package 


Panasonic 


LQFP100-P-1414 *Lead-free 
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E Type MN102H60G MN102H60K 
ET ROM(x8-bit) 128 K 256 K 
EH RAM (x8-bit) 4K 10K 


i Minimum Instruction With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz) 
Execution Time 
i Interrupts *RST pin ¢ Watchdog ° NMI pin ¢ Timer counter 0 to 7 underflow ¢ Timer counter 8 to 12 underflow 
¢ Timer counter 8 to 12 compare capture A * Timer counter 8 to 12 compare capture B 
¢ ATC ch.0 to 3 transfer finish * ETC ch.0 to | transfer finish 
¢ External 0 to 4 ¢ Serial ch.0 to 4 transmission ¢ Serial ch.0 to 4 reception KI pin (OR) 
¢ A/D conversion finish 


Ei Timer Counter Timer counter 0) : 8-bit x 1 (prescaler, timer output, event count, clock supply for 16-bit timer, timer interrupts) 
C]OCK SOULCE sets 1/2 of system clock (BOSC) frequency; 1/4 of system clock (XI) frequency; 
system clock (BOSC); TMOIO pin 
Interrupt SOULCE «ee underflow of timer counter 0) 


Timer counter | : 8-bit x 1 (serial clock generator, timer interrupts) 
C]OCK SOULCE sere eee 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4 
Interrupt SOULCE +++ underflow of timer counter | 


Timer counter 2 : 8-bit x | (serial clock generator, timer interrupts) 
CIOCK SOULCE seers 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4 
Interrupt SOUrCE «+e underflow of timer counter 2 


Timer counter 3 : 8-bit x 1 (A/D conversion start up, timer interrupts) 
C]OCK SOULCE sere 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4 
Interrupt SOULCE +++ underflow of timer counter 3 


Timer counter 4 : 8-bit x 1 
(prescaler, serial clock generator, timer output, event count, clock supply for 16-bit timer, timer interrupts) 
C]OCK SOULCE seers 1/2 of system clock (BOSC) frequency; underflow of timer counter 0; TM4IO pin 
Interrupt SOUrCE +++ underflow of timer counter 4 


Timer counter 5 : 8-bit x | (serial clock generator, timer interrupts) 


CIOCK SOULCE sess 1/2 of system clock (BOSC) frequency; underflow of timer counter 0; 
system clock (BOSC) 
Interrupt SOULCE +e underflow of timer counter 5 


Timer counter 6 : 8-bit x | (timer interrupts) 
C]OCK SOULCE sete 1/4 of system clock (XI) frequency; underflow of timer counter 0, 4 
Interrupt SOULCE +e underflow of timer counter 6 


Timer counter 7 : 8-bit x 1 (timer output, event count, timer interrupts) 
Clock SOUrCE vse 1/4 of system clock (XI) frequency; underflow of timer counter 0; TM7IO pin 
Interrupt SOULCE «++ underflow of timer counter 7 


Connectable ) timer counter 0 to 7 


Timer counter 8 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CLOCK SOULCE verseetseeeeseeeeees underflow of timer counter 0, 4; TM8IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM8IOA pin/TM8IOB pin (1 x, 4 x); TM8IC pin 
Interrupt SOULCE +++ underflow of timer counter 8; timer counter 8 compare capture A; 


timer counter 8 compare capture B 
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ET Timer Counter (Continue) Timer counter 9 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CIOCK SOULCE srrseseseeeeeeeeees underflow of timer counter 0, 4; TM9IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM9IOA pin/TM9IOB pin (1 x, 4 x) 
Interrupt SOULCE s+ underflow of timer counter 9; timer counter 9 compare capture A; 


timer counter 9 compare capture B 


Timer counter 10 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CIOCK SOULCE serseetseeeeseeeeees underflow of timer counter 0, 4; TMIOIOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TMIOIOA pin/TMIOIOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 10; timer counter 10 compare capture A; 


timer counter 10 compare capture B 


Timer counter | 1 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


C]OCK SOULCE sersestseeeeeeeeees underflow of timer counter 0, 4; TMIIIOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM11IOA pin/TM11IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 11; timer counter 11 compare capture A; 


timer counter 11 compare capture B 


Timer counter 12 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CIOCK SOULCE serseseseeseseeeeees underflow of timer counter 0, 4; 1/2 of system clock (BOSC) frequency; 
2-phase encode of TM12IOA pin/TM12IOB pin (1 x, 4 x), TM12IOB pin 
Interrupt SOULCE «++ underflow of timer counter 12; timer counter 12 compare capture A; 


timer counter 12 compare capture B 


Timer counter 13, 14 : 8-bit x 1 (simple PWM output) 
C]OCK SOULCE vee teeeeeees 1/2 of system clock (BOSC) frequency; underflow of timer counter 0 


Timer counter 15 : 16-bit x 1 (pulse width measurement) 
Clock SOULCE vr rrr system clock (BOSC); 1/2 of system clock (BOSC) frequency; underflow of 
timer counter 0; TMISIB pin 


Connectable ) timer counter 13, 14 


i Serial Interface Serial 0, 1 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
Clock SOULCE sess e reer 1/8 of timer counter | underflow frequency; 1/8, 1/2 of timer counter 2 


underflow frequency; external pin 


Serial 2, 3 : 8-bit x | (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
CIOCK SOULCE serseseseeeeeeeeees 1/8 of timer counter 4 underflow frequency; 1/8, 1/2 of timer counter 5 
underflow frequency; external pin 


Serial 4 : 8-bit x | (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
ClOCK SOULCE sesee reese 1/8 of timer counter | underflow frequency; 1/8, 1/2 of timer counter 5 
underflow frequency; external pin 


UART x 2 (common use with serial 3, 4) 


I?C x 2 (common use with serial 3,4; single master) 


I/O Pins 1/0 82 | * Common use : 46 (address data separate 8-bit mode) * Common use : 53 (address data multiplex 8-bit mode) 


Eo ainputs = =———~S~=«d Bech) 
PPWM ——s6 tx S-ch. (timercounter 8012) 
PicR ———— 6 bit x S-ch. (timer counter 8012) 
PoocR———Cséi GIR Sc. (timer COUN 8012) 


i Notes Address / data multiplex bus interface, address / data separate bus interface, 
8-bit / 16-bit bus width selectable 


See the next page for electrical characteristics, pin assignment and support tool. 
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E Electrical Characteristics 


Supply current 













































































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VI = VDD or VSS, output open 
Operating supply current IDDopr 60+100*) mA 
f = 34 MHz, VDD = 3.3 V 
Pin with pull-up resistor is open 
Supply current at STOP IDDS 70 WA 
All other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 30+100*| mA 
f = 34 MHz , VDD = 3.3 V, output open 
(Ta = -40°C to +85°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V) 
* ”q” depends on products. 
MN102H60G, MN102H60K : a = 0 
MN102HF60G : a = 1 
MN102HF60K : @ = 2 
A/D characteristics 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Non-linear error 10-bit +4 | LSB 
A/D conversion time at 34 MHz 3.29 Us 
Analog input voltage VIA VSS VDD V 
(Ta = 25°C , VDD = AVDD = 3.3 V ,, VSS = AVSS = 0 V) 
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Ein Assignment 


PAA IRQ 


Support Tool 
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LQFP100-P-1414 *Lead-tree 


* Use 33 kQ to 50 kQ. 


* Pin position in 16-bit bus width address data split memory extension mode. 


In-circuit Emulator PX-ICE102H60-LQFP100-P-1414 
Flash Memory Built-in Type MN102HF60G, MN102HF60K 


MAE00005EEM 








Type 
ROM (x 8-bit) 128 K/ 256K 
RAM (x 8-bit) 4K/10K 





Minimum instruction execution time 


58 ns (at 3.0 V to 3.6 V, 34 MHz) 





Package 


Panasonic 


LQFP100-P-1414 “Lead-free 


181 


_| MN1021617 








ET type MN1021617 
FT Rom (x8-bit) 128 K 
EH RAM (x8-bit) 4K 
E Package LQFP128-P-1818C “Lead-free, FL GA165-C-111] “Lead-free 
i Minimum Instruction With main clock operated 50 ns (at 3.0 V to 3.6 V, 40 MHz) 
Execution Time 100 ns (at 2.0 V to 3.6 V, 20 MHz) 
i Interrupts *RST pin * Watchdog * NMI pin Timer counter 4 to 15 * Timer counter 16, 17, 21 


¢ Timer counter 16 to 20 compare capture A * Timer counter 16 to 20 compare capture B 

¢ Timer counter 21 capture A * Timer counter 21 capture B * Timer counter 21 capture D 

¢ Timer counter 21 compare E ¢ Timer counter 21 compare F * ATC ch.0 to 3 transfer finish 
¢ External 0 to 7 ¢ Serial ch.0 to 3 transmission ¢ Serial ch.0 to 3 reception *KI pin (OR) 

¢ A/D conversion finish 


i Timer Counter Timer counter 0 : 8-bit x 1 (prescalers) 
C]OCK SOULCE verses 1/2 of system clock frequency; timer counter | output 


Timer counter | : 8-bit x 1 (prescalers) 
CIOCK SOULCE seers 1/2 of system clock frequency; timer counter 0 output 


Timer counter 2 : 8-bit x | (UART baud rate generator) 
C]OCK SOULCE sete reese 1/2 of system clock frequency; timer counter () output 


Timer counter 3 : 8-bit x | (UART baud rate generator) 
CIOCK SOULCE sesso 1/2 of system clock frequency; timer counter 0) output; external clock input 


Timer counter 4 : 8-bit x 1 (timer output, A/D conversion start up) 
C]OCK SOULCE verses 1/2 of system clock frequency; timer counter () output; timer counter | output 
Interrupt SOULCE +++ underflow of timer counter 4 


Timer counter 5, 9 : 8-bit x 1 (UART baud rate generator) 
C]OCK SOULCE sree 1/2 of system clock frequency; timer counter () output; timer counter | output 
Interrupt SOULCE «ee underflow of timer counter 5, 9 


Timer counter 6, 10, 11 : 8-bit x 1 (timer output) 
C]OCK SOULCE sets 1/2 of system clock frequency; external clock input; timer counter 0) output 
Interrupt SOULCE +++ underflow of timer counter 6, 10, 11 


Timer counter 7 : 8-bit x 1 (timer output) 
C]OCK SOULCE sesso 1/2 of system clock frequency; external clock input; timer counter 0 output 
Interrupt SOULCE «ee underflow of timer counter 7 


Timer counter 8 : 8-bit x | (timer output) 
C]OCK SOULCE sere 1/2 of system clock frequency; external clock input; timer counter 0 output; 
timer counter | output 
Interrupt SOULCE ++ underflow of timer counter 8 


Timer counter 12 : 8-bit x 1 (timer output) 
CIOCK SOULCE sete 1/2 of system clock frequency; external clock input with edge; timer counter 0) 
output; timer counter | output 
Interrupt SOULCE «++ underflow of timer counter 12 


Timer counter 13 : 8-bit x 1 (timer output) 
C]OCK SOULCE verses 1/2 of system clock frequency; timer counter () output; timer counter | output 
Interrupt SOULCE «eee underflow of timer counter 13 


Timer counter 14 : 8-bit x 1 (timer output) 


C]OCK SOULCE seers 1/2 of system clock frequency; external clock input with edge; timer counter 0) 
output 
Interrupt SOULCE +++ underflow of timer counter 14 
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i Timer Counter (Continue) Timer counter 15 : 8-bit x | (timer output) 


C]OCK SOULCE sree 1/2 of system clock frequency; external clock input with edge; timer counter 0) 
output 
Interrupt SOULCE «+e underflow of timer counter 15 


timer counter 0 to 3, 4 to 7, 8 to 11, 12 to 15 


Timer counter 16, 17 : 16-bit x 1 
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input) 
CIOCK SOULCE seers 1/2 of system clock frequency; external clock input (with edge, timer counter 17 
only); timer counter 0 output; timer counter | output (timer counter 16 only) 
Interrupt SOULCE s+ coincidence with compare capture A or at capture; 
coincidence with compare capture B or at capture; 
underflow of timer counter 16, 17 


Timer counter 18 : 16-bit x 1 
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input) 
C]OCK SOULCE sree teeeeeess 1/2 of system clock frequency; external clock input; timer counter 0 output; 
timer counter | output 
Interrupt SOULCE +++ coincidence with compare capture A or at capture; 
coincidence with compare capture B or at capture; 
underflow of timer counter 18, 19, 20 


Timer counter 19, 20: 16-bit x 1 
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input) 
C]OCK SOULCE sesso 1/2 of system clock; timer counter 0) output; timer counter | output 
Interrupt SOULCE +++ coincidence with compare capture A or at capture; 
coincidence with compare capture B or at capture; 
underflow of timer counter 18, 19, 20 


Timer counter 21 : 24-bit x 1 (servo control) 
C]OCK SOULCE sree 1/2 of system clock frequency; timer counter | output 
Interrupt SOULCE +++ when capturing to capture A; 
when capturing to capture B; 
when capturing to capture D; 
when coinciding to compare E; 
when coinciding to compare F 


Ei Serial Interface Serial 0, 1 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
CIOCK SOULCE srrsesreeeeeeeeees 1/8 of timer counter 2 frequency; 1/8, 1/2 of timer counter 5 frequency; external clock 


Serial 2, 3 : 8-bit x | (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
CIOCK SOULCE serseseseeeeseeeeses 1/8 of timer counter 3 frequency; 1/8, 1/2 of timer counter 9 frequency; external clock 


UART x 4 (common use with serial 0 to 3) 


I?C x 2 (common use with serial 1, 3; single master) 








I/O Pins 1/0 100 | * Common use : 56 (address data separate 8-bit mode) * Common use : 73 (address data multiplex 8-bit Mode) 
| Input | 8 | ¢ Common use : 8 
E A/D Inputs 10-bit x 12-ch. (maximum input is 16) (with S/H) 
ki PWM 16-bit x 5-ch. (timer counter 16 to 20) 
k ICR 16-bit x 5-ch., 24-bit x 1-ch. (timer counter 16 to 21) 
E OCR 16-bit x 5-ch., 24-bit x 1-ch. (timer counter 16 to 21) 
i Notes Address / data multiplex bus Interface, address / data separate bus interface, 


8-bit / 16-bit bus width selectable 


See the next page for electrical characteristics, pin assignment and support tool. 
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E Electrical Characteristics 


Supply current 





Parameter 


Symbol 


Condition 


Limit 





min 


lyp 


max 


Unit 





Operating supply current 


IDDopr 


VI = VDD or VSS, output open 
f = 40 MHz, VDD =3.3 V 


50 


mA 





Supply current at STOP 


IDDS 





Supply current at HALT 


IDDH 








Pin with pull-up resistor is open 
all other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
f = 40 MHz , VDD = 3.3 V, output open 


50 


WA 














23 





mA 





(Ta = -20°C to +70°C , VDD = AVDD = 3.3 V,, VSS = AVSS = 0 V) 
pin Assignment 
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P01,AD1,D1 <—4 93 K——> PC7,NBRACK 
P02,AD2,D2 <—>} 5 92 K—> PC6,NBREQ 
P03,AD3,D3 <——> 6 91 <—> P97,ANI5 
VDD ——>|7 90 K——> P96,AN14,TM15O 
vss ——>|8 39 kK > P95,AN13,TM130 
P04,AD4,D4 <——>} 9 88 > P94,AN12,TM110 
P0S,AD5,D5 <——>} 10 87 K—— AVDD 
P06,AD6,D6 <—} 11 86 K —— _VREFH 
P07,AD7,D7 <— 12 85 > P93,ANI11 
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P12,AD10,D10 <——} 15 82 K —> P90,AN8 
PDO,RTPO <——>| 16 81 K—> PDS5,RTP5 
PD1,RTP1 <—} 17 MN1021617 80 K > PD4,RTP4 
P13,AD11,D11 <—} 18 79 >> P87,AN7 
P14,AD12,D12 <—} 19 78 «> P86,AN6 
P15,AD13,D13 <——>| 20 71> P85,AN5 
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Pin Assignment (Continue) 


PB3,SBI3 






P75, P73, P77, 
TM18IOB, TM170B, TM20IOA 
TM21ID STOP 

P71, PD3,RTP3 

TM16OB, 

WDOUT 


P76, 


TMI9IOA TMIOI 


PB5,SBT3, |AVDD P81,AN1 P83, AN 
SCL3 
N.D. N.D. 
| VREFL P85,AN PD5,RTP5 P93,AN 
PB4,SBO3, |P80,ANO P84,AN AVSS P91,AN 
SDA3 
PBO,SBI2, PA4,SBO1, |PA5,SBT1, 
TMI6IC SDAI SCL1 


N.D N.D. 
VSS PB2,SBT2, PB1,SBO2, 
TM18IC TMI17IC 


/RST P57,/DUMX, |PC5,NMI OSCO 
BOSC 


Perspective 


u 











P87,AN7 AVDD 

















a — _ _ = p= 
PA1,SBO0 PA3,SBI1 PAO,SBIO PA2,SBTO AVSS P82,AN PD4,RTP4 
Puon P72, TM170A | P74, TM180A 
ee — 
P65,IRQ5,TM | P67,IRQ7,/EX | P66,IRQ6 P70,TM160A |P64,IRO4, 
181A TDK TMI7IA 
P63,IRQ3, P61,IRQI, P62,IRQ2, 
TMI16IB TI TMI6IA 


PCO,TM4O, 








ke 








Z 2 
o o 














FLGA165-C-1111 “Lead-free 





P94,ANI1 
TM110 


P96,AN14 
TM150 








PC6,NBREQ_ | P52,/RE 
N.D. 


P95,AN13, 





T1130 








P97,AN15 


P55,/CAS, 


/LCAS, BIBT! 


P22,A2,/KI2 [P26,A6,/KI6 |P24,A4,/KI4_ |P27,A7,/KI7, |P25,A5,/KI5 
TMI17B 
— — i ft 
P34,A12 P32,A10 P33,A11 P35,A13 PC4,T 120, 
TM8I, 
TM211A 
| P60,IRQO TORE = RTPO 73 ADS. D5 |P03,AD3,D3 |P36,A14 
PC2,TM80, [P15,AD13, |P13,AD11, |P11,AD9,D9 |VSS PO1,ADI,D1 [P42,A18 P40,A16 
TM6I D13 D11 
MODE2 P14,AD12, [VSS P07,AD7,D7_ [VSS P47,A23, P44,A20 P45,A21 P43,A19 
D12 /CS1 
PC1,TM60, [PC3,TM100, |P16,AD14, |PDI,RTPI P10,AD8,D8 P02,AD2,D2 |P46,A22, 
TM11I TM7I, D14 /CSO 
TM21IR 
tor - oe = a pe pp a a =. 1 
D10 


in — ae 












N.D. 


P54,/RAS, 
po fae 
ee /CS2, P56,/CS3, 
/UCAS, 
BIBT2 
ee ee 


PC7, 
NBRACK 


fe /WEH, 


P31,A9 PD6,RTP6 


eps Al7 P37,A15 


The MN102F 1617 is manufactured and sold under license agreement with BULL CP8 Inc. Note that MN102F1617 cannot be used as the IC card. 


* A1 has no electrode (pin). 


* N.D. (not defined) has an electrode (pin) but not guaranteed for N.C. (not connected). Pay sufficient attention so as not to cause shorting with any other wiring on 


the user board. 


* VPP, VDD, VSS, AVDD and AVSS has multiple electrodes (pins). Electrodes having the same name are shorted internally. 


Support Tool 





In-circuit Emulator 


PX-ICE102H1617-LQFP128-P-1818C 


Not applicable to FLGA165-C-1111. 





Minimum instruction execution time 


57.1 ns (at 35 MHz) 


Flash Memory Built-in Type 


MAE00006DEM 








Type MN102F1617 
ROM (x 8-bit) 128 K 
RAM (x 8-bit) 4K 





Minimum instruction execution time 


62.5 ns (at 3.0 V to 3.6 V, 32 MHz) 


83.3 ns (at 2.7 V to 3.6 V, 24 MHz) 





Package 


Panasonic 


LQFP128-P-1818C “Lead-tree, FLGA165-C-1 111 “Lead-free 
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ET type MN102H460B 
i Rom (x8-bit) External 
EH RAM (x8-bit) 4K 
E package 2 t—(i‘“‘i;*™*~*~™C. CL QP 28-P-18 IRC “Let, TORPIIG-P-14L4B Leweee 
i Minimum Instruction With main clock operated 50 ns (at 3.0 V to 3.6 V, 40 MHz) 
Execution Time 100 ns (at 2.0 V to 3.6 V, 20 MHz) 
i Interrupts *RST pin * Watchdog * NMI pin * Timer counter 4 tol5 © Timer counter 16, 17, 21 


¢ Timer counter 16 to 20 compare capture A * Timer counter 16 to 20 compare capture B 

¢ Timer counter 21 capture A * Timer counter 21 capture B * Timer counter 21 capture D 

¢ Timer counter 21 compare E ¢ Timer counter 21 compare F * ATC ch.0 to 3 transfer finish 
¢ External 0 to 7 ¢ Serial ch.0 to 3 transmission ¢ Serial ch.0 to 3 reception KI pin (OR) 

¢ A/D conversion finish 


Hl Timer Counter Timer counter 0 : 8-bit x 1 (prescalers) 
C]OCK SOULCE sere 1/2 of system clock frequency; timer counter | output 


Timer counter | : 8-bit x 1 (prescalers) 
C]OCK SOULCE sess 1/2 of system clock frequency; timer counter 0) output 


Timer counter 2, 3 : 8-bit x 1 (UART baud rate generator) 
C]OCK SOULCE sess 1/2 of system clock frequency; external clock input; timer counter 0 output 


Timer counter 4 : 8-bit x 1 (timer output, A/D conversion start up) 
C]OCK SOULCE sete eerste 1/2 of system clock frequency; external clock input; timer counter 0) output; 
timer counter | output 
Interrupt SOULCE +++ underflow of timer counter 4 


Timer counter 5, 9 : 8-bit x 1 (UART baud rate generator) 
C]OCK SOULCE verses 1/2 of system clock frequency; timer counter 0) output; timer counter | output 
Interrupt SOULCE «+++ underflow of timer counter 5, 9 


Timer counter 6, 10, 11 : 8-bit x 1 (timer output) 
C]OCK SOULCE sesso 1/2 of system clock frequency; external clock input; timer counter 0) output 
Interrupt SOULCE +++ underflow of timer counter 6, 10, 11 


Timer counter 7 : 8-bit x 1 (timer output) 
C]OCK SOULCE seers 1/2 of system clock frequency; external clock input; timer counter 0 output 
Interrupt SOULCE +e underflow of timer counter 7 


Timer counter 8 : 8-bit X 1 (timer output) 
C]OCK SOULCE sess 1/2 of system clock frequency; external clock input; timer counter 0 output; 
timer counter | output 
Interrupt SOULCE «ee underflow of timer counter 8 


Timer counter 12 : 8-bit x 1 (timer output) 
C]OCK SOULCE sete eee 1/2 of system clock frequency; external clock input with edge; 
timer counter () output; timer counter | output 
Interrupt SOULCE +++ underflow of timer counter 12 


Timer counter 13 : 8-bit x 1 (timer output) 
C]OCK SOULCE verses 1/2 of system clock frequency; timer counter () output; timer counter | output 
Interrupt SOULCE «eee underflow of timer counter 13 


Timer counter 14 : 8-bit x 1 (timer output) 
C]OCK SOULCE sesso 1/2 of system clock; external clock input with edge; timer counter 0 output 
Interrupt SOULCE +++ underflow of timer counter 14 
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i Timer Counter (Continue) Timer counter 15 : 8-bit x | (timer output) 


C]OCK SOULCE sree 1/2 of system clock frequency; external clock input with edge; timer counter 0) 
output 
Interrupt SOULCE +++ underflow of timer counter 15 


timer counter 0 to 3, 4 to 7, 8 to 11, 12 to 15 


Timer counter 16, 17: 16-bit x 1 
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input) 
CIOCK SOULCE sesso 1/2 of system clock frequency; external clock input (with edge, timer counter 17 
only); timer counter 0 output; timer counter | output (timer counter 16 only) 
Interrupt SOULCE s+ coincidence with compare capture A or at capture; 
coincidence with compare capture B or at capture; 
underflow of timer counter 16, 17 


Timer counter 18, 19, 20: 16-bit x 1 
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input) 
C]OCK SOULCE sree teeeeeess 1/2 of system clock frequency; external clock input; timer counter 0 output; 
timer counter | output 
Interrupt SOULCE +++ coincidence with compare capture A or at capture; 
coincidence with compare capture B or at capture; 
underflow of timer counter 18, 19, 20 


Timer counter 21 : 24-bit x 1 (servo control) 
C]OCK SOULCE verses 1/2 of system clock frequency; timer counter | output 
Interrupt SOULCE «++ when capturing to capture A; 
when capturing to capture B; 
when capturing to capture D; 
when coinciding to compare E; 
when coinciding to compare F 


i Serial Interface Serial 0, 1 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 


CIOCK SOULCE serseseetseeeeeses 1/8 of timer counter 2; 1/8, 1/2 of timer counter 5; external clock 


Serial 2, 3 : 8-bit x | (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
CIOCK SOULCE serseseseteeseeeeees 1/8 of timer counter 3; 1/8, 1/2 of timer counter 9; external clock 


UART x 4 (common use with serial 0 to 3) 


I?C x 2 (common use with serial 1, 3; single master) 
H I/O Pins 1/0 55 | *Common use : 55 (use of full address, address data separate 16-bit mode) 


¢ Common use : 72 (use of address 16-bit, address data multiplex 16-bit mode) 





Input 8 | *Common use : 8 


fi A/D Inputs 10-bit x 12-ch. (maximum input is 16) (with S/H) 

i PWM 16-bit x 5-ch. (timer counter 16 to 20) 

i ICR 16-bit x 5-ch., 24-bit x 1-ch. (timer counter 16 to 21) 
T ocr 16-bit x 5-ch., 24-bit x 1-ch. (timer counter 16 to 21) 


i Notes Address / data multiplex bus interface, address / data separate bus interface, 
8-bit / 16-bit bus width selectable 











See the next page for electrical characteristics, pin assignment and support tool. 
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E Electrical Characteristics 


Supply current 





Parameter 


Symbol 


Condition 


Limit 
Unit 





min | typ | max 





Operating supply current 


IDDopr 


VI = VDD or VSS, output open 
f = 40 MHz, VDD =3.3 V 


50 mA 





Supply current at STOP 


IDDS 





Supply current at HALT 





IDDH 





pins are simultaneously applied VDD or VSS level 


Pin with pull-up resistor is open 


all other input pins and Hi-Z state input/output 


f = 40 MHz , VDD = 3.3 V, output open 


50 WA 





23 mA 

















P46,A22, CSO <> 
P47,A23, CS] <> 
P00,AD0,D0 <> 
PO1,ADI,D1 <—> 
P02,AD2,D2 <——> 
P03,AD3,D3 <—> 
vVDb ——> 

vss ——> 
P04,AD4,D4 <—> 
P05,AD5,D5 <—> 
P06,AD6,D6 <—>| 
P07,AD7,D7 <—> 
P10,AD8,D8 <—>| 
P11,AD9,D9 <—> 
P12,AD10,D10 <—> 
PDO,RTPO <——> 
PD1,RTP1 <—> 
P13,AD11,D11 <—> 
P14,AD12,D12 <—> 
P15,AD13,D13 <> 
P16,AD14,D14 <——> 
P17,AD15,D15 <—> 
MODEO ———> 
MODE1 ——> 
MODE2 ———> 
PC3,TM100,TM7I,TM21IR <——> 
PC2,TM80,TM6I <—> 
PC1,TM60,TM111 <> 
VDD ——> 

oscl ——> 

osco <—— 

vss ——> 


P45,A21 


O 


: 
N 
oe 
= 
=k > 


w 

N 
w 
Ww 
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9 
8 
V3 
6 
5 
4 


P44,A20 


K— > P43,A 





<—> P42,A 


<—> P41,A 


<——> P40,A 


Se 


(Ta = -20°C to +70°C , VDD = AVDD = 3.3 V, VSS = AVSS = 0 V) 
pin Assignment 


7,TMI17B 


0 


Oyo tO Qc 
SIS lS IS ae lei lS 


<—— P55, CAS, LCAS,BIBT1 


PD6,RTP6 
K— > P53, CS2,ALE 


<—— VDD (VPP) 
P30,A8 


<——> _ P34,A12 
K——> P33,All 
<—> P32,Al10 
<———> PD7,RTP7 
<> P20,A0 
<—— _ VSS 





Ww 
way 


_ 
NY 
an 


125 


bo 
& 


w 
~ 


_ 
N 
wo 


S <—~ P37,A 


Nn 


3S K—> P36,A 


Ww 
\o 


S <—> _ PC4,TM120,TM8I,TM211A 


SK— P56, CS3, UCAS,BIBT2 


SkK—> P54, RAS, RFSH 


=K—> P35,A13 
skK— VDD 


= 


96 
95 
94 
93 
92 
91 
90 
89 
88 
87 
86 
85 
84 
83 
82 
81 
80 
79 
78 
i] 
16 
15 
74 
B 
2 
11 
70 
69 
68 
67 
66 
65 
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A 
vs) 
A 
wn 
aN 
x 
aN 
oO 
wn 
= 
wn 
Ww 
n 
wn 
wn 
~ 
n 
oO 
nD 
is) 


<—> P52, RE 

kK P51, WEH,WE 

<——> P50, WEL 

——> PC7,NBRACK 

<——> PC6,NBREQ 

——> P97,AN15,TM201B 
<——> P96,AN14,TM150,TM19IB 
——> P95,AN13,TM130,TM2I 
<> P94,AN12,TM110,TMA4I 
<—— AVDD 
——_- VrefH 
<> P93,ANI11 
<——> P92,AN10 
<—> P91,AN9 
K—> P90,AN8 
K—> PDS5,RTP5 
K—> PD4,RTP4 

kK —_>> P87,AN7 
K—_> P86,AN6 
K—> P85,AN5 
K—> P84,AN4 
K—> P83,AN3 
K—_> P82,AN2 
K——> P81,AN1 

Kk > P80,ANO 
K—_ VrefL 

K——.__ AVSS 

<——— VSS 

<——— VDD 

<——> PB5,SBT3,SCL3 
<——> PB4,SBO3,SDA3 
<——> PB3,SBI3 











P57,/DUMX,BOSC <——> 


RST ——> 


PCO,TM40,TM10I ——} & 


PC5,NMI ——| @ 


P76,TM19IOA <——> 


P60,IRQO <——> 8 


P61,IRQI,TM3I —— 


P62,IRQ2,TM 
P63,IRQ3,TM 
P64,IRQ4,TM 
P65,IRQ5,TM 


6IA <— ss 
6IB <—> = 
NA <— > 5 
sIA <—__>| 


= 


= 


: 
=a 
nN 
N 


PB1,SBO2,TM17IC <—_> 


aN 

— 

P70,TMI60A <——> & 
P71,TM160B,WDOUT <——> 


VDD ——> 3 


RQ6 
P77,TM20IOA <——>} 


= = & 


PAO,SBIO <—>| ¥ 
PAI,SBOO <—>| 
PA2,SBTO <— ¥ 


PA3,SBIL <-> 


PA4,SBO1,SDA1 <—— 3 





P66, 


P67,IRQ7, EXTDK 
PD2,RTP2 <—S& 


PD3,RTP3 <——> 


P72,TMI7OA <—\8 
P73,TM170B,STOP <——> 
P74,TM180A <> & 


P75,TM18IOB,TM21ID <——} 
PB2,SBT2,TM18IC <> & 


PAS,SBT1,SCLI1 
PBO,SBI2,TM16IC 


LOFP128-P-1818C *Leadree 
TQFP128-P-1414B “Lead-free 
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Support Tool 
i In-circuit Emulator PX-ICE102H46-LQFP128-P-1818C 


PX-ICE102H46-TQFP128-P-1414B 





Minimum instruction execution time 57.1 ns (at 30 MHz) 
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E type MN102L360C 
EROM(x8-bit) ==” External 
E RAM (x8-bit) 5K 


U Minimum Instruction 100 ns (at 4.5 V to 5.5 V, 20 MHz) 
Execution Time 


i Interrupts *RESET * Watchdog ¢ Timer counter 0 to 5 * Fixed-length serial ch.0,1 transmission 


¢ Fixed-length serial ch.0,1 reception * Timer counter 6 to 7 * Timer counter 6 to 7 compare capture A 
¢ Timer counter 6 to 7 compare capture B * ATC transfer finish * External 0 to 7 ¢ Serial ch.0,1 transmission 
¢ Serial ch.0,1 reception * NMI pin * A/D conversion finish 


U Timer Counter Timer counter 0: 8-bit x 1 (timer output, event count) 
C]OcK SOULCE sesso 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency; 


external clock 
Interrupt SOULCE +++ timer counter () underflow 


Timer counter |: 8-bit x | (timer output, even count, A/D conversion start) 
Clock SOULCE sees system clock; 1/4 of low speed clock frequency; external clock; timer counter 0 output 
Interrupt SOULCE +++ timer counter | underflow 


Timer counter 2 to 3: 8-bit X | (timer output, event count, UART baud rate generation) 
Cl1OCK SOULCE verseseseeseeeeeees system clock; external clock; timer counter 0) output; timer counter 1, 2 output 
Interrupt SOULCE +++ timer counter 2, 3 underflow 


Timer counter 4,5: 8-bit x 1 (timer output, event count) 
Clock SOULCE sees 1/4 of low speed clock frequency; external clock; timer counter 0) output; 
timer counter 3, 4 output 
Interrupt SOULCE +++ timer counter 4, 5 underflow 


Timer counter 6, 7: 16-bit x | 
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input) 
C1OCK SOULCE versestseeeeseeeeees system clock; external clock; timer counter 4, 5 output 
Interrupt SOULCE +++ coincidence with compare capture A or at capture; coincidence with compare 
capture B or at capture; underflow of timer counter 6, 7 


Connectable ) timer counter 0 to 5 


o Serial Interface Serial 0: 7, 8-bit X 1 (common use with UART, transfer direction of MSB/LSB selectable) 
Clock SOULCE vse 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; external 


clock; 1/2 of timer counter 2 frequency 
I’C mode (master transmission/reception is possible in the single master system.) 


Serial 1: 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable) 
Clock SOULCE veer 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; external 
clock; 1/2 of timer counter 3 frequency 
I’C mode (master transmission/reception is possible in the single master system.) 


Fixed-length serial 0: 8-bit x 1 


COCK SOULCE verseseeeseeeeeees external clock 
Sending direction :+++++ LSB 
Fixed-length serial 1: 8-bit x 1 
COCK SOULCE verseeseeeseeeeeees external clock 
Sending direction :++++ LSB 
I/O Pins I/O 83 | Common use: 8 (by 4 bits), 75 (by bit) 
i A/D Inputs 8-bit X 8-ch. (with S/H) 
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T pa Outputs 8-bit X 2-ch. 
U PWM 16-bit x 2-ch. 
U Notes Burst ROM interface support, ATC ( between serial 0 ch and built-in RAM) support 


Supply current 




















Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VI = VDD or VSS, output open 
Operating supply current IDDopr 75 mA 
f = 20 MHz, VDD =5.0V 
Pin with pull-up resistor is open 
Supply current at STOP IDDS 50 WA 
all other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 30 mA 
f = 20 MHz, VDD = 5.0 V, output open 
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PC5,SFO1 
PC6,DA0 
PC7,DA1 


VSS 
PAO,IRQO 
PALIROI 
PA2,IRQ2 
PA3,IRQ3 
PA4IRO4 

*PAS,ADSEP 
RST 
VDD(VPP) 
P00,D00,AD00 
P01,D01,AD01 
P02,D02,AD02 
P03,D03,AD03 
P04,D04,AD04 
P05,D05,AD05 
P06,D06,AD06 
P07,D07,AD07 
VSS 

*P10,D08,AD08 

*P11,D09,AD09 

*P12,D10,AD10 

*P13,DI1,AD11 

*P14,D12,AD12 

*P15,D13,AD13 

*P16,D14,AD14 

*P17,D15,AD15 

PBO 
PBI 
PB2 


SFI1,PC4 
SFT1,PC3 


SFOO,PC2 
SFIO,PC1 





SFTO,PCO 


(Ta = -40°C to +85°C , VDD = 5.0V, VSS =0V) 
E pin Assignment 





Qanoee 
(oa) So 
eTeocr Set rent Anadis 
a RSS SEES RERE UOSUCS 
S OOHOSsE rontnnaso ee eee Coon! 
O\= AZ 242442442 27055 5555 
SIZELLARGRRAS a2S4S5 444456068608 
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w 
oO 
< 
~ 
~O 
Val 
Ye) 
Ay 


VSS — 


P20,A00 <—> 


P54,BREQ 








*P57,WORD <—> 


eee | 


*P56,ALE,ALE,BSTRE <—> 


LQFP128-P-1818C *Lead-tree 


* Port unusable 


Panasonic 


PD3,IRQ7 
PD2,IRQ6 
PD1,IROQ5 
PDO 
TMSIO,P85 
TM4IO,P84 
TM3I0,P83 
TM2I0,P82 
TMIIO,P81 
TMOIO,P80 
A23,WDOUT,P47 
A22,STOP,P46 
A21,P45 
A20,P44 
VSS 
A19,P43 
A18,P42 
A17,P41 
A16,P40 
A15,P37 
A14,P36 
A13,P35 
A12,P34 
VDD 
A11,P33 
A10,P32 
A09,P31 
A08,P30 
A07,P27 
A06,P26 
A05,P25 
A04,P24 


See the next page for support tool. 
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Support Tool 











Hl In-circuit Emulator PX-ICE102L00 + PX-PRB102L36-LQFP128-P-1818C 
EPROM Built-in Type Type MN102LP36Z 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 10K 
Minimum instruction execution time 100 ns (at 4.5 V to 5.5 V, 20 MHz) 





Package LQFP128-P-1818C *Lead-free 
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E type MN102H55G 
E ROM(x8bit) | 128 K 
E RAM (x8-bit) 1K 


i Minimum Instruction With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz) 
Execution Time 
E Interrupts *RST pin « Watchdog * NMI pin ¢ Timer counter 0 to 7 underflow ¢ Timer counter 8 to 12 underflow 
¢ Timer counter 8 to 12 compare capture A * Timer counter 8 to 12 compare capture B 
¢ ATC ch.0 to 3 transfer finish * ETC ch.0 to | transfer finish 
¢ External 0 to 4 ¢ Serial ch.0 to 4 transmission ¢ Serial ch.0 to 4 reception KI pin (OR) 
¢ A/D conversion finish 


i Timer Counter Timer counter 0) : 8-bit x 1 (prescaler, timer output, event count, clock supply for 16-bit timer, timer interrupts) 
C]OCK SOULCE sees 1/2 of system clock (BOSC) frequency; 1/4 of system clock (XI) frequency; 
system clock (BOSC); TMOIO pin 
Interrupt SOULCE ++ underflow of timer counter 0) 


Timer counter | : 8-bit x | (serial clock generator, timer interrupts) 
ClOCK SOULCE sree eee 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4 
Interrupt SOULCE +++ underflow of timer counter | 


Timer counter 2 : 8-bit x | (serial clock generator, timer interrupts) 
CIOCK SOULCE verses 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4 
Interrupt SOULCE s+ underflow of timer counter 2 


Timer counter 3 : 8-bit x 1 (A/D conversion start, timer interrupts) 
CIOCK SOULCE sree 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4 
Interrupt SOULCE ++ underflow of timer counter 3 


Timer counter 4 : 8-bit x 1 
(serial clock generator, timer output, event count, clock supply for 16-bit timer, timer interrupts) 
CIOCK SOULCE sree 1/2 of system clock (BOSC) frequency; underflow of timer counter 0; TM4IO pin 
Interrupt SOUrCE +++ underflow of timer counter 4 


Timer counter 5 : 8-bit x | (serial clock generator, timer interrupts) 


CIOCK SOULCE sess 1/2 of system clock (BOSC) frequency; underflow of timer counter 0; 
system clock (BOSC) 
Interrupt SOULCE ++ underflow of timer counter 5 


Timer counter 6 : 8-bit x | (timer interrupts) 
C]OCK SOULCE sess 1/4 of system clock (XI) frequency; underflow of timer counter 0, 4 
Interrupt SOULCE «eee underflow of timer counter 6 


Timer counter 7 : 8-bit x 1 (timer output, event count, timer interrupts) 
Clock SOUrCE sss 1/4 of system clock (XI) frequency; underflow of timer counter 0; TM7IO pin 
Interrupt SOULCE +++ underflow of timer counter 7 


Connectable } timer counter 0 to 7 


Timer counter 8 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CLOCK SOULCE vrrsesreeseseeeeees underflow of timer counter 0, 4; TM8IB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM8IA pin/TMB8IB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 8; timer counter 8 compare capture A; 


timer counter 8 compare capture B 
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E Timer Counter (Continue) Timer counter 9 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CIOCK SOULCE serseesrseeseeeeeses underflow of timer counter 0, 4; TM9IB pin; 1/2 of system clock (BOSC); 
2-phase encode of TM9IA pin/TM9IB pin (1 x, 4 x); TM9IC pin 
Interrupt SOULCE +++ underflow of timer counter 9; timer counter 9 compare capture A; 


timer counter 9 compare capture B 


Timer counter 10 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CIOCK SOULCE vrrseseseeseseeeeees underflow of timer counter 0, 4; TMIOIB pin; 1/2 of system clock (BOSC); 
2-phase encode of TMIOIA pin/TMIOIB pin (1 x, 4 x) 
Interrupt SOULCE «++ underflow of timer counter 10; timer counter 10 compare capture A; 


timer counter 10 compare capture B 


Timer counter |1 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CLOCK SOULCE sersesrseeeeseeeeees underflow of timer counter 0, 4; TMI1IB pin; 1/2 of system clock (BOSC); 
2-phase encode of TMI IIA pin/TM1I1IB pin (1 x, 4 x) 
Interrupt SOULCE s+ underflow of timer counter 11; timer counter 11 compare capture A; 


timer counter 11 compare capture B 


Timer counter 12 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CIOCK SOULCE verreeeeeseeeeeees underflow of timer counter 0, 4; TM12IB pin; 1/2 of system clock (BOSC); 
2-phase encode of TM12IA pin/TM12IB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 12; timer counter 12 compare capture A; 


timer counter 12 compare capture B 


Timer counter 13, 14 : 8-bit x 2 (simple PWM output) 
Clock SOULCE vr rrr 1/2 of system clock (BOSC); underflow of timer counter 0 


Timer counter 15 : 16-bit x 1 (pulse width measurement) 


COCK SOULCE vrs system clock (BOSC); 1/2 of system clock (BOSC); 
underflow of timer counter 0; TM15IB pin 
E Serial Interface Serial 0, 1 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
CIOCK SOULCE verseseseeseseeeeees 1/8 of timer counter 1 underflow; 1/8, 1/2 of timer counter 2 underflow; 


external pin 


Serial 2, 3 : 8-bit x | (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
CIOCK SOULCE serresrseeeeeeeeees 1/8 of timer counter 4 underflow; 1/8, 1/2 of timer counter 5 underflow; 
external pin 


Serial 4 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
ClOcK SOULCE verseseeereeseteeeees 1/8 of timer counter | underflow; 1/8, 1/2 of timer counter 5 underflow; 
external pin 


UART x 2 (common use with serial 3, 4) 


I?C x 2 (common use with serial 3,4; single master) 





I/O Pins 1/0 82 | *Common use : 46 (address data separate 8-bit mode) * Common use : 53 (address data multiplex 8-bit mode) 


EaDinputs =———~S~S~«X Beith) 
EDA Outputs IX Dh 
PPWM  —C 6 bitx Sch. (timer counter 8012) 
PicR ———— 6 bit x Sch. (timer counter 8012) 
POcR——S—SCSCSCi RX Sec. (ter COUT 8012) 


Hl Notes Address / data multiplex bus interface, address / data separate bus interface, 
8-bit / 16-bit bus width selectable 


See the next page for electrical characteristics, pin assignment and support tool. 
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E Electrical Characteristics 









































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VI = VDD or VSS, output open 
Operating supply current IDDopr 50 mA 
f= 34 MHz, VDD=3.3V 
Pin with pull-up resistor is open 
Supply current at STOP IDDS 70 WA 
all other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 23 mA 
f = 34 MHz , VDD = 3.3 V, output open 
(Ta = -40°C to +85°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V) 
196 
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pin Assignment 


PAO,IRQO 
PALIRQI 
PA2,IRQ2 
PA3,IRQ3 
PA4,IRQ4,TMISIB 
(ADSEP) 
RST 

Vpp 

DO 

DI 

D2 

D3 

D4 

D5 

D6 

D7 

Vss 

D8 

D9 

D10 

DiI 

D12 

D13 

DI4 

DI5 


Support Tool 








Sie 

gg 

| % A 

= |8|zI5 < 
ZIglO|z x 5 2 

OM via nN OQ 
2 a/4 oe = 2 oA 
KM yw VU “|= fava Ed 
S429 Blea oe BE 
SUS Pie ei ae eh 
OorDe gw OO 0 ~ 0 . 
a ee SS ie ©. Oe ome) 
= — Se AS oo Oe Se = 
BEE REESS2e2 ss5222.25 
ss AARARRCK< 222 pe RR RE REE 
S ge ae Re Ue nO <Q Sc 9 = nt OT 
~ ob BRB BOF AD DRA TD RHR A © oO 0 
LEETETT ETI TT TTT TTT 
va Nn 7A Oo DO Fe OO WH st =7—lUcCOllUlUNDCUCUCOCO CO rT Om AN 
~ ~ rer FOO Oo 6 Oo 6 o BN Hw WY wm wM 




















P82, TMOIO,SBT3,1CL3,SBI2 
P81,DACI 
P80,DACO 
A23,P47,AN7, WDOUT 
A22,P46,AN6,STOP 
A21,P45,AN5 
A20,P44,AN4 
VREF- 

A19,P43 

A18,P42 

A17,P41 

A16,P40 
A15,P37,KI7 
A14,P36,KI6 
A13,P35,KI5 
A12,P34,KI4 

AVpp 

A11,P33,KI3 
A10,P32,KI2 
A9,P31,KI 
A8,P30,KI0 

A7,P27 

A6,P26 

AS,P25 
A4,P24,TM15IA 
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98 


100 


Qu 















































1 P83, TM4IO,SBI 
i 25 96 27 ng 2 35 31 39 33 34 35 36 37 39 39 4p 41 ay 3 44 3 ag 47 ag % 592! [SPSS O,SBI5 
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LQFP1 00-P-1414 *Lead-free 
* Use 33 kQ to 50 kQ 


* Pin position in 16-bit bus width address data split memory extension mode. 


E in-circuit Emulator PX-ICE102H55-LQFP100-P-1414 
Flash Memory Built-in Type Type MN102HF55G 


MAE00009DEM 





ROM (x 8-bit) 128K 





RAM (x 8-bit) 4K 





Minimum instruction execution time 66.6 ns (at 3.0 V to 3.6 V, 30 MHz) 





Package LQFP100-P-1414 *Lead-free 
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_| MN102H730F , MN102H73G , MN102H73K 

















Ete #8§= |. MN102H730F MN102H73G MN102H73K 
F Rom (x8-bit) External 128 K 256 K 

EH RAM (x8-bit) 10K 10K 12K 

E Package TQEP128-P-1414B *Lew-tree TQEP128-P-1414A *Lead-e 





U Minimum Instruction With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz) 


Execution Time 


Hl Interrupts *RST pin « Watchdog * NMI pin ¢ Timer counter 0 to 9 underflow * Timer counter 10 to 14 underflow 


¢ Timer counter 10 to 14 compare capture A ¢ Timer counter 10 to 14 compare capture B 
¢ ATC ch.0 to | transfer finish * ETC ch.0 to | transfer finish 


¢ External 0 to 7 ¢ Serial ch.0 to 3 


transmission ¢ Serial ch.0 to 3 reception * A/D conversion finish 


U Timer Counter Timer counter 0 : 8-bit x 1 


Clock source 


Interrupt source 


Timer counter | : 8-bit x 1 


Clock source 


Interrupt source 


Timer counter 2 : 8-bit x | 


Clock source 


Interrupt source 


Timer counter 3 : 8-bit x 1 


Clock source 


Interrupt source 


Timer counter 4 : 8-bit x 1 


Clock source 


Interrupt source 


Timer counter 5 : 8-bit x 1 


Clock source 


Interrupt source 


Timer counter 6 : 8-bit x 1 


Clock source 


Interrupt source 


Timer counter 7 : 8-bit x 1 


Clock source 


Interrupt source 


Timer counter 8 : 8-bit x 1 


Clock source 


Interrupt source 
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1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TMOIO pin; 
system clock (BOSC) 
underflow of timer counter 0 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TMIIO pin; 
timer counter () output 
underflow of timer counter | 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM2IO pin; 
timer counter | output 
underflow of timer counter 2 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM3IO pin; 
timer counter 2 output 
underflow of timer counter 3 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin; 
system clock (BOSC) 
underflow of timer counter 4 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TMSIO pin; 
timer counter 4 output 
underflow of timer counter 5 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin; 
timer counter 5 output 
underflow of timer counter 6 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin; 
timer counter 6 output 
underflow of timer counter 7 


1/2 of system clock (BOSC) frequency; system clock (BOSC); 
1/4 of system clock (XI) frequency; TM8IO pin 
underflow of timer counter 8 


MAE00010FEM 


MN102H730F , MN102H73G , MN102H73K _I 


ET Timer Counter (Continue) Timer counter 9 : 8-bit x 1 


Clock SOULCE seers 1/2 of system clock (BOSC) frequency; 1/64 of system clock (BOSC) frequency; 
TMO9IO pin; timer counter 8 output 
Interrupt SOULCE +++ underflow of timer counter 9 


Timer counter 10 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CI1OCK SOULCE versestseeeeeeeeees underflow of timer counter 8, 9; TMIOIOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TMIOIOA pin/TMIOIOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 10; timer counter 10 compare capture A; 


timer counter 10 compare capture B 
Timer counter 11 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE verseseseeseseeeeees underflow of timer counter 8, 9; TMIIIOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TMI1IOA pin/TM11IOB pin (1 x, 4 x) 
Interrupt SOULCE s+ underflow of timer counter 11; timer counter 11 compare capture A; 


timer counter 11 compare capture B 


Timer counter 12 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


Cl1OCK SOULCE verseetseeseeeeeees underflow of timer counter 8, 9; TM12IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM12IOA pin/TM12IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 12; timer counter 12 compare capture A; 


timer counter 12 compare capture B 


Timer counter 13 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE verseseseeeeeeeeees underflow of timer counter 8, 9; TMI3IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM13IOA pin/TM13IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 13; timer counter 13 compare capture A; 


timer counter 13 compare capture B 


Timer counter 14 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE vrrreseeetseseteesees underflow of timer counter 8, 9; TMI4IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM14IOA pin/TMI14IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 14; timer counter 14 compare capture A; 
timer counter 14 compare capture B 
T Serial Interface Serial 0, 1 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
ClOcK SOULCE sersesereeseseeeteees 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow 


frequency; external pin 


Serial 2, 3 : 8-bit x | (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
COCK SOULCE verseeeseeseeeeeees 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow 
frequency; external pin 


UART x 4 (common use with serial 0 to 3) 


?C x 2 (common use with serial 1,3; single master) 





/O Pins 1/0 104 | * Common use : 59 (use of full address, address data separate 16-bit mode) 
¢ Common use : 76 (use of address 16-bit, address data separate 8-bit mode) 

Hl A/D Inputs 10-bit X 12-ch. (with S/H) 
T pa Outputs 8-bit x 4-ch. 
EPWwM = =———“itsti‘—s~CCCCG bit x S-chu (timer counter HCO 14) 
PicR  ————C bit x Sech. (timer counter tO 14) 
FoocR — —SCSCS*si LX Sch (timer coumber TOO 14) 
E Notes = =——S—SCAddross / data separate bus interface; 8 / 16-bit bus width selectable; SRAM interface, 


See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 






































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VI = VDD or VSS, output open 
Operating supply current IDDopr 60+100*| mA 
f = 34 MHz, VDD =3.3 V 
Pin with pull-up resistor is open 
Supply current at STOP IDDS 70 WA 
all other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 30+100*} mA 
f = 34 MHz, VDD = 3.3 V, output open 
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(Ta = —40°C to +85°C , VDD = AVDD = 3.3 V, VSS = AVSS =0 V) 


* a.” depends on products . 


Panasonic 


MN102H73G/73K/730F a = 0 
MN102HF73G a = | 


MN102HF73K @ = 2 


MAE00010FEM 


MN102H730F , MN102H73G , MN102H73K _I 


E pin Assignment 


CS2,P53 <> 
VDD —> 

VSS —> 
BSTRE,P54 <—> 
WR,P55 <—> 
CS3,P56 <> 
A00,P20 <> 
AO1,P21 <> 
A0O2,P22 <> 
A03,P23 <> 
A04,P24 <—> 
A05,P25 <> 
A06,P26 <—> 
A07,P27 <> 
A08,P30 <—> 
TM6I0O,PD6 <> 
TM7IO,PD7 <> 
A09,P31 <> 
A10,P32 <> 
A11,P33 <=> 
A12,P34 <> 
A13,P35 <> 
VDD —> 
TM8IO,PC4 <> 
A14,P36 <> 
A15,P37 <> 
A16,P40 <> 
A17,P41 <> 
A18,P42 <> 
A19,P43 <> 
A20,P44 <> 
A21,P45 <> 





Support Tool 














92|<> PC6,BREQ 
91|<> P97,.DAC3 
90|<> P96, DAC2 
891<—> P95,DACI 
881<—> P94,DACO 
871<— AVDD 
86|<— VREFH 





94|—~> WEL,P50 


lz 
[ 


95|<—> WEH,P51 
93 |<—> PC7, BRACK 
84|<—> P92,AN10 
83 |< P91, AN09 
82|<—> P90, ANO08 
81]<—> PD5,TMS5IO 
80|<—> PD4,TM41IO 
79|<—> P87,ANO7 
78|<> P86,AN06 
77\<> P85,AN05 
76|<—> P84,AN04 
75|<> P83, AN03 
74|<—> P82, AN02 
73\<—> P81,ANO1 
72\<~ P80,AN00 
71|<— VREFL 
70/— AVSS 
69|<— VSS 
67|<~ SBT3,PB5 
66|<—> SBO3,PB4 
65|<—> SBI3,PB3 


85 |< P93, AN11 


68|}<— VDD 













































64 |< PB2,SBT2,TM12IC 
63 <> PB1,SBO2,TMIIIC 

62 |< PBO,SBI2,TMI10IC 

61 \W, al *PA5,SBT1 
60 yy, *PA4 SBOI 
59 |= PA3,SBI1 

58 |< PA2,SBTO 

57 |< PA1,SBO0 

56 |<> PAO,SBIO 

55 <> P75,TM12IOB 

54 |< P74, TMI4IC 

53 <> P73,TM11IOB,STOP 

52 > P72,TM14IOB 

51 |< P77,TM14IOA 

50|— VDD 

49 > PD3,TM3I0, DMAREQO 

48 <> PD2,TM2I0, DMAACKO 

47 |< P71,TM13IC, WDOUT 

46 | P70,TM1310B 

<> WAIT,P67,IRQ7 

44 <> P66,IRQ6 

43 <> P65,TM12IOA, IRQS 

42 |< P64,TM11IOA,IRQ4 

41 |< P63,TM10IOB,IRQ3 

40 |< P62,TM10IOA,IRQ2 

39 | P61,TM3IO,IRQ1 

38 | P60,IRQO 

37 | P76,TM13IOA 

36 |< PCO,TM9IO 





MN102H730F 
MN102H73G 
MN102H73K 
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TQFP128-P-1414A “Lead-free 
TQFP128-P-1414B “Lead-free 
* Use 4.7 kQ to 10 kQ. 


E in-circuit Emulator PX-ICE102H73-128P1414 
Flash Memory Built-in Type MN102HF73G, MN102HF73K 


MAE00010FEM 








Type 
ROM (x 8-bit) 128 K/ 256 K 
RAM (x 8-bit) 1OK/12K 





Minimum instruction execution time 58 ns (at 3.0 V to 3.6 V, 34 MHz) 





Package TQFP128-P-1414B *Lead-free 


Panasonic 
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_| MN102H930F 














Et\pe 8 =—Stti(‘i‘OS MN102H930F 

E ROM (x8-bit) = External 

EH RAM (x8-bit) 10K 

U Package LQFP100-P-1414 *Lead-tree MLGA100-L-1010 “Lead-free 





Minimum Instruction With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz) 
Execution Time 


Hl Interrupts *RST pin « Watchdog * NMI pin ¢ Timer counter 0 to 9 underflow * Timer counter 10 to 14 underflow 


¢ Timer counter 10 to 14 compare capture A * Timer counter 10 to 14 compare capture B 
¢ ATC ch.0 to 3 transfer finish ¢ External 0 to 4 ¢ Serial ch.0 to 4 transmission 


¢ Serial ch.0 to 4 reception * A/D conversion finish 


U Timer Counter Timer counter 0 : 8-bit x 1 


Clock source -: 


Interrupt source 


Timer counter | : 8-bit x 1 


Clock source - 


Interrupt source 


Timer counter 2 : 8-bit x | 


Clock source - 


Interrupt source 


Timer counter 3 : 8-bit x 1 


Clock source - 


Interrupt source 


Timer counter 4 : 8-bit x 1 


Clock source -: 


Interrupt source 


Timer counter 5 : 8-bit x 1 


Clock source - 


Interrupt source 


Timer counter 6 : 8-bit x 1 


Clock source - 


Interrupt source 


Timer counter 7 : 8-bit x 1 


Clock source -: 


Interrupt source 


Timer counter 8 : 8-bit x 1 


Clock source - 


Interrupt source 
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1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TMOIO pin; 
system clock (BOSC) 
underflow of timer counter 0 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9; 
timer counter () output 
underflow of timer counter | 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM2IO pin; 
timer counter | output 
underflow of timer counter 2 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM3IO pin; 
timer counter 2 output 
underflow of timer counter 3 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin; 
system clock (BOSC) 
underflow of timer counter 4 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9; 
timer counter 4 output 
underflow of timer counter 5 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin; 
timer counter 5 output 
underflow of timer counter 6 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin; 
timer counter 6 output 
underflow of timer counter 7 


1/2 of system clock (BOSC) frequency; system clock (BOSC); 
1/4 of system clock (XI) frequency; TM8IO pin 
underflow of timer counter 8 


Panasonic MAE00020BEM 
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ET Timer Counter (Continue) Timer counter 9 : 8-bit x 1 


C]OcK SOULCE sete 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM9IO pin; 
timer counter 8 output 
Interrupt SOULCE +++ underflow of timer counter 9 


Timer counter 10 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CI1OCK SOULCE versestseeeeeeeeees underflow of timer counter 8, 9; TMIOIOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TMIOIOA pin/TMIOIOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 10; timer counter 10 compare capture A; 


timer counter 10 compare capture B 
Timer counter 11 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE verseseseeseseeeeees underflow of timer counter 8, 9; TMIIIOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TMI1IOA pin/TM11IOB pin (1 x, 4 x) 
Interrupt SOULCE s+ underflow of timer counter 11; timer counter 11 compare capture A; 


timer counter 11 compare capture B 


Timer counter 12 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


Cl1OCK SOULCE verseetseeseeeeeees underflow of timer counter 8, 9; TM12IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM12IOA pin/TM12IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 12; timer counter 12 compare capture A; 


timer counter 12 compare capture B 


Timer counter 13 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE verseseseeeeeeeeees underflow of timer counter 8, 9; TMI3IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM13IOA pin/TM13IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 13; timer counter 13 compare capture A; 


timer counter 13 compare capture B 


Timer counter 14 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CI1OCK SOULCE verseseseeseeeeeees underflow of timer counter 8, 9; TMI4IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM14IOA pin/TMI14IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 14; timer counter 14 compare capture A; 


timer counter 14 compare capture B 
T Serial Interface Serial 0, 1 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 


COCK SOULCE versestseeeereeeeees 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow 
frequency; external pin 


Serial 2, 3 : 8-bit x | (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
COCK SOULCE verseeeseeseeeeeees 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow 
frequency; external pin 


UART x 4 (common use with serial 0 to 3) 


?C x 2 (common use with serial 1,3; single master) 


/O Pins 1/0 63 | * Common use : 43 (use of full address, address data separate 16-bit mode) 
¢ Common use : 57 (use of address 16-bit, address data separate 8-bit mode) 


E ADinputs  ———i—~SC«sdt Dect) 
i pa Outputs 8-bit x 4-ch. 

PicR———SS 6 ebitx Sch. (timer counter 100014) 
PoocR —s—C*«*éi HE Sch (timer counter OO 4) 





See the next page for electrical characteristics, pin assignment and support tool. 
MAE00020BEM Panasonic 903 


U Electrical Characteristics 






































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VI = VDD or VSS, output open 
Operating supply current IDDopr 60 mA 
f = 34 MHz, VDD =3.3 V 
Pin with pull-up resistor is open 
Supply current at STOP IDDS 70 WA 
all other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 30 mA 
f = 34 MHz, VDD = 3.3 V, output open 
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(Ta = -40°C to +85°C , VDD = AVDD = 3.3 V, VSS = AVSS =0 V) 


Panasonic 


MAE00020BEM 
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E pin Assignment 


© 
Q 
=f 
© 
<x 


A5,AD5 
A4,AD4 
A3,AD3 
A2,AD2 
A1,AD1 
A0,ADO 
VDD 


P17,D15 
P16,D14 
P15,D13 
P14,D12 
P13,D11 


P12,D10 
P11,D9 
P10,D8 
VSS 


P0O7,D7 
P06,D6 
P05,D5 
P04,D4 
P03,D3 
P02,D2 
PO1,D1 
POO,DO 


AD7,A7 MODE 
AD8,A8 OSCO 
AD9,A9 OSCI 
AD10,A10 VDD 
AD11,A11 XO 
VSS PB2,XI 
AD12,A12 VSS 
AD13,A13 PB1,/NMI 
AD14,A14 VDD 
AD15,A15 /RST 
TMOO,A16,P40 PBO,BOSC 
TM20,A17,P41 PA5,ADSEP 
TM30,A18,P42 MN102H930F PA4,/IRQ4,TM14IC 
TM40,A19,P43 PA3,/IRQ3,TM13IC 
VDD PA2,/IRQ2,TM12IC 
ANO,A20,P44 PA1/IRQ1,TM111C 
AN1,A21,P45 PAO,/IRQO, TM10IC 
STOP,AN2,A22,P46 P77,TM9IO 
WDOUT,AN3,A23,P47 P76, TM8IO 
/CSO P75,SBO1,SDA1,TM7IO 
/CS1,P51 P74,SBl1,TM6IO 
/CS2,P52 P73,SBT1,SCL1,TM4IO 
/CS3,P53 P72,SBO0, TM3IO 


M141OA,/DMAREQO,/BREQ,/WR,P54 
TM1410B,/DMAACKO,/BRACK,P55 
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P71,SBI0,TM2IO 
P70,SBTO, TMOIO 


LQFP100-P-1414 *Lead-free 
MLGA100-P-1010 “Lead-free 


Support Tool 
U In-circuit Emulator PX-ICE102H930F-LQFP100-P-1414 


MAE00020BEM Panasonic 
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_| MN102H950F 














E type MN102H950F 
ROM (x8-bit) External 

EH RAM (x8-bit) 10K 

E Package LOQFP100-P-1414 *Lead-free 


U Minimum Instruction With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz) 


Execution Time 


Hl Interrupts *RST pin « Watchdog * NMI pin ¢ Timer counter 0 to 9 underflow * Timer counter 10 to 14 underflow 


¢ Timer counter 10 to 14 compare capture A * Timer counter 10 to 14 compare capture B 
¢ ATC ch.0 to 3 transfer finish * External 0 to 4 ¢ Serial ch.0 to 4 transmission 
¢ Serial ch.0 to 4 reception * A/D conversion finish 


U Timer Counter Timer counter 0 : 8-bit x 1 


Clock source -: 


Interrupt source 


Timer counter | : 8-bit x 1 


Clock source - 


Interrupt source 


Timer counter 2 : 8-bit x | 


Clock source - 


Interrupt source 


Timer counter 3 : 8-bit x 1 


Clock source - 


Interrupt source 


Timer counter 4 : 8-bit x 1 


Clock source -: 


Interrupt source 


Timer counter 5 : 8-bit x 1 


Clock source - 


Interrupt source 


Timer counter 6 : 8-bit x 1 


Clock source - 


Interrupt source 


Timer counter 7 : 8-bit x 1 


Clock source -: 


Interrupt source 


Timer counter 8 : 8-bit x 1 


Clock source - 


Interrupt source 
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1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TMOIO pin; 
system clock (BOSC) 
underflow of timer counter 0 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9; 
timer counter () output 
underflow of timer counter | 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM2IO pin; 
timer counter | output 
underflow of timer counter 2 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM3IO pin; 
timer counter 2 output 
underflow of timer counter 3 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin; 
system clock (BOSC) 
underflow of timer counter 4 


1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9; 
timer counter 4 output 
underflow of timer counter 5 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin; 
timer counter 5 output 
underflow of timer counter 6 


1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin; 
timer counter 6 output 
underflow of timer counter 7 


1/2 of system clock (BOSC) frequency; system clock (BOSC); 
1/4 of system clock (XI) frequency; TM8IO pin 
underflow of timer counter 8 


Panasonic MAE00021 AEM 
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ET Timer Counter (Continue) Timer counter 9 : 8-bit x 1 


C]OcK SOULCE sete 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM9IO pin; 
timer counter 8 output 
Interrupt SOULCE +++ underflow of timer counter 9 


Timer counter 10 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


CI1OCK SOULCE versestseeeeeeeeees underflow of timer counter 8, 9; TMIOIOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TMIOIOA pin/TMIOIOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 10; timer counter 10 compare capture A; 


timer counter 10 compare capture B 
Timer counter 11 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE verseseseeseseeeeees underflow of timer counter 8, 9; TMIIIOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TMI1IOA pin/TM11IOB pin (1 x, 4 x) 
Interrupt SOULCE s+ underflow of timer counter 11; timer counter 11 compare capture A; 


timer counter 11 compare capture B 


Timer counter 12 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


Cl1OCK SOULCE verseetseeseeeeeees underflow of timer counter 8, 9; TM12IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM12IOA pin/TM12IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 12; timer counter 12 compare capture A; 


timer counter 12 compare capture B 


Timer counter 13 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE verseseseeeeeeeeees underflow of timer counter 8, 9; TMI3IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM13IOA pin/TM13IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 13; timer counter 13 compare capture A; 


timer counter 13 compare capture B 


Timer counter 14 : 16-bit x | (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE vrrreseeetseseteesees underflow of timer counter 8, 9; TMI4IOB pin; 1/2 of system clock (BOSC) 
frequency; 2-phase encode of TM14IOA pin/TMI14IOB pin (1 x, 4 x) 
Interrupt SOULCE +++ underflow of timer counter 14; timer counter 14 compare capture A; 
timer counter 14 compare capture B 
T Serial Interface Serial 0, 1 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
ClOcK SOULCE sersesereeseseeeteees 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow 


frequency; external pin 


Serial 2, 3 : 8-bit x | (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length) 
COCK SOULCE verseeeseeeeeeeeees 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow 
frequency; external pin 


UART x 4 (common use with serial 0 to 3) 


?C x 2 (common use with serial 1,3; single master) 


1/O Pins 1/0 63 | * Common use : 43 (use of full address, address data separate 16-bit mode) 


¢ Common use : 57 (use of address 16-bit, address data separate 8-bit mode) 
¢ Common use : 56 (use of full address, address data separate 16-bit mode) 
¢ Common use : 63 (use of address 16-bit, address data separate 8-bit mode) 


Eo ainputs =——<Cs~i‘i~*«sdR Ac wthS) 
i pa Outputs 8-bit X 4-ch. 

Pick }=———C~S™S*«SN x Sch (timer counter Oto 4) 
PoocR — ——Ci«*éi Hx Sch (timer counter tO 4) 


Address / data multiplex bus interface support 
See the next page for electrical characteristics, pin assignment and support tool. 
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U Electrical Characteristics 




















Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VI = VDD or VSS, output open 
Operating supply current IDDopr 60 mA 
f = 34 MHz, VDD =3.3 V 
Pin with pull-up resistor is open 
Supply current at STOP IDDS 70 WA 
all other input pins and Hi-Z state input/output 
pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 30 mA 








f = 34 MHz, VDD = 3.3 V, output open 
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(Ta = -40°C to +85°C , VDD = AVDD = 3.3 V, VSS = AVSS =0 V) 
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E pin Assignment 


AD7,A7 

AD8,A8 

AD9,A9 

AD10,A10 

AD11,A11 

VSS 

AD12,A12 

AD13,A13 

AD14,A14 

AD15,A15 
TMO0O,A16,P40 
TM20,A17,P41 
TM30,A18,P42 
TM40,A19,P43 

VDD 

ANO,A20,P44 
AN1,A21,P45 
STOP,AN2,A22,P46 
WDOUT,AN3,A23,P47 
/CSO 

/CS1,P51 

/CS2,P52 

/CS3,P53 
TM14I0A,/DMAREQO0,/BREQ,/WR,P54 
TM141IOB,/DMAACKO,/BRACK,P55 


Support Tool 


ALE,P56 
/WORD,P957 


A6,AD6 
A5,AD5 
A4,AD4 
A3,AD3 
A2,AD2 
A1,AD1 
A0,ADO 


WAIT,P60 


/RE 


/WEL,P62 
/WEH,P63 


VDD 


TM101I0A,/DMAREQ1,P80 


FE Ff FEF SF SF K| K- — 


MN102H950F 


-vMTt DONA” 
om mon Don aA 
ii&ooaooo 8 
savaugan-rennusg 
<FEFROoO-wg:< 
OMNgmVna 
x d oO 
SOOSESS 
qgqQ=r=eQNnOm 
SEen@sn 
nos oO oo 
QFFEOFS 
(=) YY Ss) 
= = 5 
FE F ¢- 


DACO,AN4,P90 


DAC1,AN5,P91 


LQFP100-P-1414 “Lead-free 


P07,D7 


DAC2,AN6,P92 


P06,D6 


DAC3,AN7,P93 


P05,D5 


P04,D4 


AN8,P94 


AN9,P95 
AN10,P96 
AN11,P97 


P03,D3 


P02,D2 


P01,D1 


AVSS 


P00,DO 





MODE 

OSCO 

OSCI 

VDD 

XO 

PB2,XI 

VSS 

PB1,/NMI 

VDD 

/RST 

PBO,BOSC 
PAS,ADSEP 
PA4,/IRQ4,TM14IC 
PA3,/IRQ3,TM13IC 
PA2,/IRQ2,TM12IC 
PA1,/IRQ1,TM11IC 
PAO,/IRQO,TM10IC 
P77, TM9IO 

P76, TM8IO 
P75,SB01,SDA1,TM7IO 
P74,SBI1,TM6IO 
P73,SBT1,SCL1,TM4IO 
P72,SBO00,TM3IO 
P71,SBI0,TM2IO 
P70,SBT0, TMOIO 


U In-circuit Emulator PX-ICE102H930F-LQFP100-P-1414 
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_| MN102H74D, MN102H74F, MN102H74G 














E Type MN102H74D MN102H74F MN102H74G 
E ROM (x8-bit) 64K 96 K 128 K 
EH RAM (x8-bit) 4K 4K 4K 


i Minimum Instruction With main clock operated 83.3 ns (at 3.0 V to 3.6 V, 12 MHz) 
Execution Time 
i Interrupts *RST pin ¢ Watchdog ° NMI pin ¢ Timer counter 0 to 9 underflow * Timer counter 10 to 13 under/overflow 


¢ Timer counter 10 to 13 compare capture A * Timer counter 10 to 13 compare capture B 
¢ ATC ch.0 to 3 transfer finish ¢ External 0 to 5 ¢ Serial ch.0 to 3 transmission ¢ Serial ch.0 to 3 reception 
¢ A/D conversion finish * USB general-purpose * USBSOF ¢ USB end points | to 8 

USB Functions Conforms to USB1.1. 


USB transceiver built-in 
Full-speed (12 Mbps) supported. 
9 end points (FIFO built-in independently) 
FIFO size 
(EPO, 1, 2, 3, 4, 5, 6, 7, 8): 64, 128, 128, 128, 128, 128, 128, 128, 128 bytes 
¢ EPO 
Control transfer 
IN/OUT (two ways) 
¢ EP! to EP8 
Interrupt/Bulk/Isochronous transfer supported. 
Settable to IN or OUT. 
Double Buffering function supported. 
When the MAXP size is set to a half or less of the MAXFIFO size for each EP, the Double Buffering function is 
made valid automatically. 


E Timer Counter Timer counter 0: 8-bit x 1 (timer output, event count, timer interrupt) 
COCK SOULCE vrrreetetseseteeeees SYSCLK; XI; prescaler 0; TMOIO pin 
Interrupt SOULCE see Timer counter (0) underflow 


Timer counter 1: 8-bit x | (timer output, event count, timer interrupt) 
CLOCK SOULCE sss e teers SYSCLK; prescaler 0; TMIIO pin 
Interrupt source +--+ Timer counter | underflow 


Connectable} Timer counters 0 to | 


Timer counter 2: 8-bit x | (timer output, event count, timer interrupt, A/D conversion start) 
CI1OCK SOULCE verseeeeseeseeeeeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 3 underflow; 
timer counter 4 underflow; TM2IO pin 
Interrupt source +--+ Timer counter 2 underflow 


Timer counter 3: 8-bit x | (timer output, event count, timer interrupt) 
Cl1OCK SOULCE verresrersereeeeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow; 
timer counter 4 underflow; TM3IO pin 
Interrupt source +--+ Timer counter 3 underflow 


Timer counter 4: 8-bit x | (timer output, event count, timer interrupt) 
COCK SOULCE verseeseseeeeeeeeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow; 
timer counter 3 underflow; TM4IO pin 
Interrupt source +--+ Timer counter 4 underflow 
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E Timer Counter (Continue) Timer counter 5: 8-bit x | (timer output, event count, timer interrupt) 


COCK SOULCE versestseeseeeeeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow; 
timer counter 3 underflow; timer counter 4 underflow; TM5IO pin 
Interrupt source +++ Timer counter 5 underflow 


Connectable} Timer counters 2 to 5 


Timer counter 6: 8-bit x | (timer output, event count, timer interrupt, serial clock generation) 
COCK SOULCE versestseeeeeeeeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 7 underflow; 
timer counter 8 underflow; TM6IO pin 
Interrupt source +--+ Timer counter 6 underflow 


Timer counter 7: 8-bit x | (timer output, event count, timer interrupt, serial clock generation) 
COCK SOULCE serseerseeseseeeeses SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow; 
timer counter 8 underflow; TM7IO pin 
Interrupt source «+++ Timer counter 7 underflow 


Timer counter 8: 8-bit x | (timer output, event count, timer interrupt, serial clock generation) 
COCK SOULCE serrestseeseseeeeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow; 
timer counter 7 underflow; TM8IO pin 
Interrupt source +--+ Timer counter 8 underflow 


Timer counter 9: 8-bit x | (timer output, event count, timer interrupt) 
COCK SOULCE verresrseeeeeeeeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow; 
timer counter 7 underflow; timer counter 8 underflow; TM9IO pin 
Interrupt source +++ Timer counter 9 underflow 


Connectable} Timer counters 6 to 9 


Timer counter 10: 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE versesrseeseseeeeses SYSCLK; 1/8 of SYSCLK; timer counter 2 or 3 underflow; 2-phase encoding of 
TMIOIOA/TMIOIOB pin (1x, 4x); TMIOIOB pin 
Interrupt SOUrCE «+e Timer counter 10 under/overflow; timer counter 10 compare capture A; 


timer counter 10 compare capture B 


Timer counter 11: 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE vrrreseseeseseeeeees SYSCLK; 1/8 of SYSCLK; timer counter 8 or 9 underflow; 2-phase encoding of 
TMIIIOA/TMI11IOB pin (1x, 4x); TMI1IOB pin 
Interrupt SOUrCE s+ Timer counter 11 under/overflow; timer counter 11 compare capture A; 


timer counter 11 compare capture B 


Timer counter 12: 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE verreseseteeeeeeees SYSCLK; 1/8 of SYSCLK; timer counter 4 or 5 underflow; 2-phase encoding of 
TM12IOA/TM12IOB pin (1x, 4x); TM12IOB pin 
Interrupt SOUrCE see Timer counter 12 under/overflow; timer counter 12 compare capture A; 


timer counter 12 compare capture B 


Timer counter 13: 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input) 


COCK SOULCE verseseseeseseeeeees SYSCLK; 1/8 of SYSCLK; timer counter 6 or 7 underflow; 2-phase encoding of 
TM13IOA/TM13I0B pin (1x, 4x); TM13IOB pin 
Interrupt SOUrCE s+ Timer counter 13 under/overflow; timer counter 13 compare capture A; 


timer counter 13 compare capture B 


See the next page for electric characteristics, pin assignment, and support tool. 


MAE00011DEM Panasonic 911 


Ei Serial Interface Serial 0: 8-bit x 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length) 


Clock SOUrCE seers 1/2 or 1/16 of timer counter 6 underflow; external pin 


Serial 1: 8-bit x | (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length) 
Clock SOUrCE seers 1/2 or 1/16 of timer counter 7 underflow; external pin 


Serial 2: 8-bit x | (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length) 
Clock SOUrCE seers 1/2 or 1/16 of timer counter 8 underflow; external pin 


Serial 3: 8-bit x | (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length) 
Clock SOULCE seers 1/2 or 1/16 of timer counter 9 underflow; external pin 


UART x 2 (common use with serial 0 to 3) 


PC x 2 (common use with serial 0, 1; single master) 
i ATC 4-ch 


DMA transfer enabled between memory and memory or memory and peripheral register by set interrupt factor and 
software activation setting 

Transfer unit: bytes/word 

Transfer mode: | word/burst (max. 128 K bytes) 


Transfer addressing: source/destination pointer fix/increment 
High-speed transfer enabled between USB-FIFO and internal RAM in single address mode 





I/O Pins l/O 71 | *Common use : 77 (pull-up resistance specifiable) 
Eo ADinputs  =——i—<—~s™S™S~C«si HX ech) 
E SpecialPorts=—=<«*“‘éSBépots WDD 
E Notes = ~~. 4 multiply PLL built-in, generation of internal 48 MHz at external oscillation 12MHz 


E Electrical Characteristics 
Supply current 





Limit 
Parameter Symbol Condition Unit 
min | typ | max 








VI = VDD or VSS, output open 
Operating supply current IDDopr 65+100*} mA 
f= 12 MHz, VDD =3.3 V 





Pin with pull-up resistor is open 
Supply current at STOP IDDS 70 WA 
all other input pins and Hi-Z state input/output 








pins are simultaneously applied VDD or VSS level 
Supply current at HALT IDDH 30+100*} mA 
f= 12 MHz, VDD = 3.3 V, output open 























(Ta = -20°C to +70°C , VDD = 3.3 V, VSS =0V) 
* *q” depends on products. MN102H74D, MN102H74F, MN102H74G: a = 0 
MN102HF74G: o = 1 
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pin Assignment 










































ion 
= 5 
es m < oe) 
otm < 
ae 2% OS58s gE -& 
dace es SSSS gs a < 
Angaa¢4 S555 26 oC 
Oo S <= — — ares) at mt at at CA Cv Q S S 
SR RRRESSEZS EOE Css 
By Bees ee ee ee ea Pare 
= va COU et) POO Ry i) 
sett 
4 Nr COA Omron wrtrnanrta OA OMmr-UONHN TNA 
——————4 ™ ~~ rer OO OOOO OOO OMNMNH NHN NH NHN MN See 
PBO,IRQO CS3S,(TM9IO),SBT3,P72 
PBLJIRQI CS2S,(TM8I0),SBO3,P71 
PB2,IRQ2 CS1S,(TM7IO),SBI3,P70 
PB3,IRQ3 CSO0S,(TM610),A23,P47 
PB4,IRQ4 (TMS5IO),A22,P46 
PB5,IRQ5 (TM4I0),A21,P45 
RST (TM3I0),A20,P44 
Vpp Vss 
P00,D00 (TM210),A19,P43 
P01,D01 A18,P42 
P02,D02 A17,P41 
P03,D03 MN102H74D A16,P40 
P04,D04 MN102H74E A15,P37 
P05,D05 MN102H74G A14,P36 
P06,D06 A13,P35 
PO7,D07 A12,P34 
Vss Vpp 
P10,D08,(TM2I0) A11,P33 
P11,D09,(TM3I0) A10,P32 
P12,D10,(TM4IO) A09,P31 
P13,D11,(TMSIO) A08,P30 
P14,D12,(TM6IO) A07,P27 
P15,D13,(TM7IO) A06,P26 
P16,D14,(TM8IO) 99 0 A05,P25 
P17,D15,(TM9IO) 100 A04,P24 
S00 Sig oe a -o a -o8--  t  ae Se a Sage 
BIS SZ Sim itinioyMidMig soda” w .) 
Belial gels 2<2 9 : 
S mole |S A 
ola A 
eg S) 
— NY 
B eo) 
Z & 
LQFP100-P-1414 *Lead-free 
* Use 4.7 kQ to 10 kQ. 
Support Tool 
ll In-circuit Emulator PX-ICE102H74-LQFP100-P-1414 
Flash Memory Built-in Type Type MN102HF74G [ES (Engineering Sample) available] 
ROM (x 8-bit) 128K 
RAM (x 8-bit) 4K 
Minimum instruction execution time 83.3 ns (at 3.0 V to 3.6 V, 12 MHz) 
Package LQFP100-P-1414 *Lead-tree 
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_| MN102L35G 








ll Type MN102L35G 
T Rom (x8-bit) 144 K 
E RAM (x8-bit) 5K 
E Package SDIP064-P-0750C “Lead-free 
(Conventional Package) (SDIP064-P-0750) 
Execution Time 
Wointerrupts ==—iti—(<i~‘—~*CsSiKtemal A Times) 


Internal (23 lines): Timer x 8, A/D x 1, Undefined command x 1, RESET x 1, OSD x 2, Serial x 2, 
I?C x 1, Caption x 2, Remote control x 1, Address coincidence x 4 


U Timer Counter 8-bit timer x 2 


16-bit timer x 2 
Watchdog timer: 17-bit x 1 





T Serial Interface ’C x 1: for multimaster mode, bus line (output) has 2 systems 
Sync serial / I?C (master) / UART x 1 

ll Caption ¢ Built-in sync separator x 2 

I/O Pins /O 49 | »*Common use 

| Input | l | ¢ Common use 

H A/D Inputs 8-bit x 8-ch. (with S/H) 
U D/A Outputs 4-bit x 4-ch. (analog R, G, B, YM output) 
pwn 8-bit x 6-ch. 
E Special Ports Remote control reception 
L CRITIC 3-layer display (graphics, characters, splits) 
l Notes Remote control input discriminant circuit built-in 


U Electrical Characteristics 


D/A characteristics 









































Limit 
Parameter Symbol Condition Unit 
min | typ | max 

D/A full-scale output current IFS RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 4.5 5.0 5.5 mA 
D/A output voltage setting range VO RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ Ll V 
D/A non-linear error NLE RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ + 0.5 | LSB 
D/A differential non-linear error DNLE RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ + (0.5 | LSB 
D/A channel interval error IFS VREF = 1.2 V, RIREF = 1.2 kQ, Error from 4-channel average IFS +5 % 





(Ta = 25°C , VDD = AVDD = 5.0 V , VSS =0 V, fosc = 4 MHz) 
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E pin Assignment ( _): Conventmonal Package 


P35, TM3IOA <——> 31 P40, TMOIO 
P36,TM3IOB <——> 32 P37, TM3IC 
SDIP064-P-0750C “Lead-free 
(SDIP064-P-0750) 
Support Tool 
U In-circuit Emulator PX-ICE102L00 + PX-PRB102L35-SDIP064-P-0750 
T EPROM Built-in Type Type MN102LP35Z 
ROM (x 16-bit) 144K 
RAM (x 16-bit) 5K 
Minimum instruction execution time 167 ns (at 4.75 V to 5.25 V, 12 MHz) 
Package SDIP064-P-0750C “Lead-free 
(Conventional Package) (SDIP064-P-0750) 
MAE00013EEM Panasonic 915 


POO,PMIN 
PO1,SDA1 <———>} 2 
P02,SCL1 <—— 3 
P03,ADINO <——>} 4 
P04,ADINI 
P05,ADIN2 
P06,ADIN3 
P07, ADIN4 
P10,ADINS,IRQ2 
P11,ADIN6,IRQ3 
P12,ADIN7 
P13 

P14 
P15,PWMO 
P16,PWM1 
P17,PWM2 
P20,PWM3 
P21,PWM4 
P22,PWM5 
P23,CREF1 
P24,VPHI1 
VDD 
P25,CREFO <——>} 23 
P26, VPHO <——>} 24 
P27, VCP <——} 25 
P30,CVBSO <——} 26 
P31,CVBS1 <—— 27 
P32, TM2IOA <——>) 28 
P33, TM2IOB <—— 29 
P34,TM2IC <——}} 30 


MN102L35G 





















VSS 
63 |—> OSC2 

OSC1 

VDD 
P57,SCLO 
P56,SDA0 
P55,SBT 
P54,SBI,SBD 
P53, IROQO 
P52,IRQ1,VSYNC 
P51,RST 
P50,SBO 
TEST 

VCOI 











AVDD 
P61,YM,DAYMOUT 
VREF 

IREF 

COMP 
P60,B,DABOUT 
P47,G,DAGOUT 
P46,R, DAROUT 
P45,YS 
P44,STOP 

39 | —— p43, HSYNC 
VSS 

37 > P42,OSDXI 

36 | > OSDXxO 

35 |M\_> P41, TMIIO 

















_| MN102H75K 








T type MN102H75K 
T ROM (x8-bit) 256K 
EH RAM (x8-bit) 8 K 
EH package t—(i‘is;é*™~™~:””C;*C QR OREEPA TIBET C 
U Minimum Instruction 83 ns (at 3.0 V to 3.6 V, 12 MHz) 
Execution Time 
Wointerrupts = 3  Extemal(lims) 


Internal (30 lines): Timer x 11, A/D x 1, Undefined command x 1, RESET x 1, OSD x 2, Serial x 4, 
°C x 1, Caption x 4, Remote control x 1, Address coincidence x 4 


U Timer Counter 8-bit timer x 4 


16-bit timer x 2 
Watchdog timer: 17-bit x 1 


T Serial Interface ’C x 1: for multimaster mode, bus line (output) has 2 systems 
Sync serial / I?C (master) / UART x 2 
Hl Caption ¢ Built-in sync separator x 2 
I/O Pins /0 66 | * Common use 
U A/D Inputs 8-bit X 12-ch. (with S/H) 
U D/A Outputs 4-bit x 4-ch. (analog R, G, B, YM output) 
pwn 8-bit X 7-ch. 
l Special Ports Remote control reception 
E CRITIC 3-layer display (graphics, characters, splits) 
ll Notes Remote control input discriminant circuit built-in 


fl Electrical Characteristics 


D/A characteristics 












































Limit 
Parameter Symbol Condition Unit 
min | typ | max 

D/A full-scale output current IFS RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 4.5 5.0 Se, mA 
D/A output voltage setting VO RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 0.9 ll V 
range NLE RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ = 0,5 | LSB 
D/A non-linear error DNLE RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ +05 | LSB 
D/A differential non-linear error | IFS VREF = 1.2 V, RIREF = 1.2 kQ, Error from 4-channel average IFS =) % 
D/A channel interval error (Ta = 25°C , VDD = AVDD = 3.3 V,, VSS =0V, fosc = 4 MHz) 
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E pin Assignment 











Sel 
ma 
FOO AOD BE Eee 
~eew Ss 5 A, Ay man vw 
— 4 on ae ee 
mM OR co ON — oN st o U 
4e8 224 GBAseeesaa's o 
SAG 66 BC0C2ESEEES SSS 
<< 2 2 2 ao 2 TAA OAAaAbhH EH 
OmaezmaruaanvroaowwvwnovoeaAaanaemyY ae ob Tt 
Roe we oe Oe et OOD TI DT NO NOCONCONCONCONCCOUON UN UD 
Z2ZAeanaggqggaqaqQqgaqaqaaaagqgagaqwanaaaAaAaAaa aA 




























































P70 <——>| 64 <— > P75 
P07,ADIN4 <——> VDD(VPP) *2 
P06,ADIN3 <——>} 66 <> P30.CLH 
P05,ADIN2 <——>} 67 <—\— VREFHS 
P04,ADINI <——>} 68 P31,CVBSO 
P03,ADINO <——> VSS 
*1 P02,SCL1 <——> 70 NC 
*1 POI,SSDA1 <——>| 71 <——> P32.CVBS1 
P00,RMIN,IRQO <——>} 72 <——— VREFLS 
P87 <> 73 P33,CLL 
vss MN102H75K AVDD 
OSC2 <——_ 75 <—— COMP 
OSCc1 ——>| 76 <——- IREF 
VDD P76 
*1 P61,SCLO <——> 78 VREF,P34 
P86 <——> 79 <——> P35,DAROUT,R 
*1 P60,SDA0 <——> 80 <—> P36,DAGOUT,G 
P57,SBTO <——>} 81 <—\ > P77 
P56,SBI0,SBDO <——>} 82 <——> P37,DABOUT,B 
NC <—> P40,DAYMOUT, YM 
P85 <—_> *4 <— > P80 
SZELESELENELERLES SEE 
ane aoe oe a n nAazogZz- 
aS oa +A SF RB OBRBSE 
a anes a ye Sag se eS 
oO ra + Oegagga 
a A pu — & Eo 
= * . 7 * 
a 
QFP084-P-1818E *Lead-free 
*1:5 V dielectric Nch open drain output pin 
*2 : MN102H75K (VDD), MN102HF75K (VPP) 
Support Tool 
i In-circuit Emulator PX-ICE102H75-QFP084-P-1818E 
BM clach Mamary Builtiin Tuna Tn 
Flash Memory Built-in Type Type MN102HF75K 
ROM (x 16-bit) 256 K 
RAM (x 16-bit) 8 K 
Minimum instruction execution time 83 ns (at 3.0 V to 3.6 V, 12 MHz) 
Package QFP084-P-1818E “Lead-tree 


MAE00015EEM Panasonic 17 


_| MN102H85K 








E Type MN102H85K 
E ROM (x8-bit) 156 K 
E RAM (x8-bit) BK 


(Conventional Package) 


(SDIP064-P-0750) 


Ul Minimum Instruction 83 ns (at 3.0 V to 3.6 V, 12 MHz) 


Execution Time 


U Interrupts External (6 lines) 
Internal (30 lines): Timer x 11, A/D x 1, Undefined command x 1, RESET x 1, OSD x 2, Serial x 4, 


?C x 1, Caption x 4, Remote control x 1, Address coincidence x 4 


U Timer Counter 8-bit timer x 4 


16-bit timer x 2 
Watchdog timer: 17-bit x 1 


T Serial Interface PC x 1: for multimaster mode, bus line (output) has 2 systems 
Sync serial / I2C (master) / UART x 2 

E Caption ¢ Built-in sync separator x 2 

I/O Pins /0 50 | *Common use 
U A/D Inputs 8-bit x 12-ch. (with S/H) 
U D/A Outputs 4-bit x 4-ch. (analog R, G, B, YM output) 
MPWM IE TO 
A Special Ports Remote control reception 
EecRTC = —__- layer display (graphics, characters, splits) 
El Notes Remote control input discriminant circuit built-in 


D Electrical Characteristics 


D/A characteristics 























Limit 
Parameter Symbol Condition Unit 
min | typ | max 

D/A full-scale output current IFS RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 4.5 5.0 5.5 mA 
D/A output voltage setting range VO RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 0.9 I V 
D/A non-linear error NLE RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ + (0.5 | LSB 
D/A differential non-linear error DNLE RL = 200 Q, VREF = 1.2 V, RIREF = 1.2 kQ +(0.5 | LSB 
D/A channel interval error IFS VREF = 1.2 V, RIREF = 1.2 kQ, Error from 4-channel average IFS + 5 % 
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(Ta = 25°C , VDD = AVDD = 3.3 V , VSS =0 V, fosc = 4 MHz) 


Panasonic 


MAE00014EEM 


MN102H85K _I 


Tin Assignment ( ): Conventional Package 

































PO00,RMIN,IRQO <——>} 1 © 

*1 PO1,SDA1 <——> 2 

*1 P02,SCL1 <——> 3 
P03,ADINO <——>} 4 
P04,ADINI <——3} 5 
P05,ADIN2 <——>} 6 
P06,ADIN3 <—— 7 
P07,ADIN4 <—} 8 
P10,ADIN5S,IRQ1 <——> 9 
P11,ADIN6,IRQ2 <——>} 10 
P12,ADIN7,IRQ3 <——>} 11 
P13,ADIN8, WDOUT <——> 12 
P14,ADIN9,STOP <——> 13 
P15,ADIN10,PWM0 <——>} 14 
P16,ADIN11,PWM1 <——>} 15 
P17,PWM2 <——}} 16 
P20,PWM3 <——>} 17 
P21,PWM4 <——5} 18 
P22,PWM5 <——>} 19 
P23,PWM6 <——} 20 
P24,TM4IC,SBT1 <——> 21 
P25,TM4IOB,SBI1,SBD1 <——>} 22 
P26, TM4IOA,SBO1 <——> 23 
P27, TMOIO <——> 24 

*2 VDD(VPP) 
P30,CLH <——} 26 

VREFHS ———> 27 
P31,CVBSO <——> 28 

VSS 

P32,CVBS1 <——>} 30 
VREFLS ———>j 31 

P33,CLL <——}} 32 


MN102H85K 








VSS 

63 K——> OSC2 

62 <——> OSC 

61 K——> VDD 

60 k—> P61,SCLO *1 

59 kK—> P60,SDAO *1 

58 k—> P57,SBT0 

57 K—> P56,SBI0,SBD0 

56 |kK—> P55,SBO0 

55 K——> P54,IRQ5,/VSYNC 
54 1<——> PS53,/RST 

53 kK—> P52, IRQ4,VI0 

52 |K——_> /TEST 

P51,YS 

50 —> P50,SYSCLK 

49 K——> P47,/HSYNC 

48 K——> P46,0SDXI 

47 kK—> P45,0SDXO 
P44,TMSIC,HI1 *1 
P43,TMSIOB,HIO *1 
44 <—> P42,TMSIOA *1 
43 kK—> P41,TMIIO *1 

42 K——— VCOI 

41 |}———> PDO 

40 k——> P40, DAYMOUT, YM 
39 |<} P37, DABOUT,B 
38 |<@——> P36, DAGOUT,G 
37 |K——> P35,DAROUT,R 
36 |<——> VREF,P34 

35 kK——_ IREF 

COMP 

AVDD 





SDIP064-P-0750C “Lead-free 
(SDIP064-P-0750) 


*1: 5 V dielectric Nch open drain output pin 
*2 : MN102H85K (VDD), MN102HF85K (VPP) 














Support Tool 
E in-circuit Emulator PX-ICE102H85-SDIP064-P-0750 
Flash Memory Built-in Type Type MN102HF85K 
ROM (x 16-bit) 256 K 
RAM (x 16-bit) 8K 
Minimum instruction execution time 83 ns (at 3.0 V to 3.6 V, 12 MHz) 
Package SDIP064-P-0750C “Lead-free 
(Conventional Package) (SDIP064-P-0750 ) 
MAE00014EEM Panasonic 
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_| MN102H90M 








ll Type MN102H90M 

i Rom 384 Kbyte or external ROM 

H RAM 20 K 

U Package *QFP160-P-2828F *Lead-free 

U Minimum Instruction 83 ns (at 3.0 V to 3.6 V, 12 MHz) 
Execution Time 


Internal (35 lines): Timer x 10, A/D x 1, OSD x 3, Serial x 6, 
°C x 3, Caption x 4, Remote control x 1, Address coincidence x 4, RTC x 3 


ET Timer Counter 8-bit timer x 10 
Watchdog timer: 16-bit x 1 
Sync serial / I2C (master) / UART x 3 
U Caption ¢ Built-in sync separator x 2 
I/O Pins I/O 111 | *Common use 
Hl A/D Inputs 8-bit X 12-ch. (with S/H) 
U D/A Outputs 8-bit x 4-ch. (general use or analog R, G, B, o output) 
PePWM BIE A 
i Special Ports Remote control reception, digital OSD output 
E CRITIC 3-layer display (graphics, characters, sprites) 
i Notes Remote control input discriminant circuit, real time clock, hcounter built-in 
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Pin Assignment 


TSTMD1 
P83,A20 
P66,A07 
P65,A06 
P64,A05 
P63,A04 
P62,A03 
P61,A02 
P60,A01 

TEST 

Vpp 

RTCXI 
RTCXO 

Vss 

P45,HIO 
P44,HI1 
P43,VI0 
P42,VI1 
P16,TM3IO 
P15,TM2IO 
P14,TM1IO 
P13,TMOIO 

* PC3,SDAO0B 
* PC2,SCLOB 
Vss 
P41,HCCLKO 
P40,HCCLK1 
Vpp 

P37,B04 
P36,B03 
P35,B02 
P34,B01 
P33,B00 
P32,G05 
P31,G04 
P30,G03 
P27,G02 
P26,GO1 
P25,G00 

Vpp 


Support Tool 


O 


==} OONOOBRWN— 





[an = oO 
eae as] anyrMerxeagssag Soereeeonest4y | wes 
2<<44<< 4a2eeeee4AQQAA AgAAgRAARAAAAA & BES 
SeSod yg adsuSrssASIAN got eEO Sr dante Sr pS aide 
DN na a (a) a N 
OLFERR RS ER ERR ERO OAR AACE RAARR ERE EERE AE CLE 


CPUMDO 

CPUMDI1 

CPUMD2 
PC4,SDAI1 * 
PC5,SCL1 * 
PDO,WDOUT,SBT2 
PD1,STOP,SBI2 
PD2,SBO2 
P53,PWMO,CSO 
P54,PWMI1,CS1 
P55,PWM2,CS2 
P56,PWM3,CS3 
P90,SBTO 

P91,SBIO 
P92,SBOO 
P93,SBT1 

P94,SBI1 

P95,SBO1 
P57,RMIN,IRQO 
MN102H90M Vop 

OSC1 

OSC2 

Vss 

PEO,ADINO 
PE1,ADIN1 
PE2,ADIN2 
PE3,ADIN3 
PE4,ADIN4 
PES,ADINS 
PE6,ADIN6 
PE7,ADIN7 
PFO,ADIN8,IRQ2 
PF1,ADIN9,IRQ3 
PF2,ADIN10,IRQ4 
PF3,ADIN11,IRQ5 
PC6,SDA2 * 
PC7,SCL2 * 

AVss 

AVobpl 

PLLTST 








BXtTNADS BHO GAMSVAADENATDSHM GANMNM SBA Sars yTAOST 
ja) 
PR REERO ARS ORES A Bae 22802 Sap Do Aee ames eeD 
rad Ss a rf ot al om 
SASSER 68 GareQakssssee <3ggoo" oe os 
Zz erm SORAAASH tetctc > 
> SUVS us eaeaca > 
Ss Pa = RE RE 
aa * FS age gore) 
: : 23g 
ra t<¢ic 
qada 


*QFP160-P-2828F “Lead-free 


*: 5 V tolerant Nch open drain output pin 


i In-circuit Emulator PX-ICE102H90-QFP160-P-2828F 
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_| MN102H76G 








ll Type MN102H76G 

FT Rom (x8-bit) 128 K 

E RAM (x8-bit) 4K 

U Package QFP084-P-1818E “Lead-free 

U Minimum Instruction 83 ns (at 3.135 V to 3.465 V, 12 MHz) 
Execution Time 


Internal (28 lines) : Timer x 11, A/D x 1, Undefined command x 1, RESET x 1, OSD x 2, Serial x 2, 
?C x 1, Caption x 2, Remote control x 1, Address coincidence x 4, HSYNCx 1, VSYNCx 1 


E Timer Counter 8-bit timer x 10 
Watchdog timer: 17-bit x 1 

T Serial Interface ’C x 1: for multimaster mode, bus line (output) has 2 systems 
Sync serial / UART x 1 

a Caption ¢ Built-in sync separator x 1 

I/O Pins I/O 35 | «Common use 

G A/D Inputs 10-bit x 8-ch. (with S/H) 

pwn 8-bit x 6-ch. 

fl Special Ports Remote control reception 

E CRITIC 3-layer display (graphics, characters, splits) 

E Notes Remote control input discriminant circuit built-in, 


build-in NTSC video signal processing circuit, built-in 3-line comb filter 
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Tin Assignment 





A A 

> 1 

m~ oO —m + oan oO 

Bee eee ae 

AAA QAAAA A aw 
Reo oe a eee ee ee —- AnkHHS 
Oo ee OA ek be ose AO OO OO nm SD eS 
> S5SESrerrtaSSsSssSERaagvrerokod 
QAnRHAAQaRAAA EF OOaseS Het Hnaad 



















——> GOUT 
——> ROUT 
<——— VIREF 
<—— VCOMP 


P15, RMIN, /IRQ7 <——>| 64 
*P16, SDAO <——> 65 

*P17, SCLO <——>| 66 

P20, WDOUT <——>} 67 








P21, STOP, VOUTO <——>} 68 VMOUT 
P27, SBTO <——> AVDD 
P30, SBDO <——> 70 <——— FBPIN 
P31, SBOO <——}| 71 AVSS 
*P32, SDA1 <——>| 72 EW 


*P33, SCL1 <—| 73 MN102H76G VOUT 














P34, PWMO0 <——>| 74 AVDD 
P35, PWM1 <——>} 75 ——> FSCOUT 
P36, PWM2 <——>} 76 <—— FSCIN 
DVDD ——> FPCO 
DVSS AVSS 
P22, SYSCLK <——> << FVCOI 
*P23, TM51IO <——> ——> HOUT 
*P26, TM8I0 <—_> i HDOWN 
P43, /RST <> i EHTIN 
P44, /IRQO <—> <——— BEAMIN 
P45, /IRQ1 <—> i ABLIN 





AVSS 
VREFH <——| 11 
VREFM <——] 12 
MCOMPIN —— > 13 
VREFL <——| 14 
MSCIN ——>} 15 
CREFH <—— 16 
MVIN ——+S} 17 
CLH ——+}} 18 
MUIN ——+| 19 
CLL ——}| 20 
CREFL <——— 21 


P46, /IRQ2 
PAT, /IRQ3 
P37, PWM3 
P40, PWM4 
P41, PWMS 
P14, TM4IO 
P50, /IRQ4 
P51, IRQS 
AVDD 


QFP084-P-1818E *Lead-free 
*5 V dielectric Nch open drain output pin 


Support Tool 
i In-circuit Emulator PX-ICE102H76-QFP084-P-1818E 
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ll Type MN102H81G 

FT Rom (x8-bit) 128 K 

E RAM (x8-bit) 4K 

U Package QFP084-P-1818E “Lead-free 

U Minimum Instruction 83 ns (at 3.135 V to 3.465 V, 12 MHz) 
Execution Time 


Internal (28 lines) : Timer xX 11, A/D x 1, Undefined command x 1, RESET x 1, OSD x 2, Serial x 1, 
?C x 1, Caption x 2, Remote control x 1, Address coincidence x 4, HSYNCx 1, VSYNCx 1 


E Timer Counter 8-bit timer x 10 
Watchdog timer: 17-bit x 1 

T Serial Interface ’C x 1: for multimaster mode, bus line (output) has 2 systems 
Sync serial / UART x 1 

a Caption ¢ Built-in sync separator x 1 

I/O Pins I/O 30 | * Common use 

G A/D Inputs 10-bit x 8-ch. (with S/H) 

pwn 8-bit x 6-ch. 

fl Special Ports Remote control reception 

E CRITIC 3-layer display (graphics, characters, splits) 

E Notes Remote control input discriminant circuit built-in, 


build-in NTSC video signal processing circuit, built-in 3-line comb filter 


IIA Panasonic MAE00017CEM 


Pin Assignment 


P15, RMIN, /IRQ7 GOUT 
*P16, SDAO ROUT 
*P17, SCLO VIREF 
P20, WDOUT VCOMP 
P21, STOP, VOUTO VMOUT 
P27, SBTO AVDD 
P30, SBDO FBPIN 
P31, SBOO AVSS 
*P32, SDAI EW 
k 
P33, SCL1 MN102H81 G VOUT 
P34, PWMO AVDD 
P35, PWMI1 FSCOUT 
P36, PWM2 FSCIN 
DVDD FPCO 
DVSS AVSS 
P22, SYSCLK FVCOI 
*P23, TM5IO HOUT 
*P26, TM8IO HDOWN 
P43, /RST EHTIN 
P44, /IRQO BEAMIN 
P45, /IRQI ABLIN 
NOUTMZZZA**TSZAZAZAZAA 
Oo SO — Ss me N — ye = = jaw 
PRESSE e eS eghesosedsos 
ee eS ae SS Se Se So s 
+ + = Y 
A, A I Ss 
QFP084-P-1818E *Lead-tree 
*5 V dielectric Nch open drain output pin 
Support Tool 
i In-circuit Emulator PX-ICE102H81-QFP084-P-1818E 


MAE00017CEM 


my wy 
<< 
A A 
> © 
m~ oOo WM 
442 
AAA 
a 
> Ss 8s 
QAaw se 


DVDD 
DVSS 





wz 
Z 
a 
< 
< 
= 
Ay 


mM AN = © 
2222 0 
AR Aas 
<<t<«t<tHaA 
ca os g 
o- o & oO 
vs 


OSC1 


49 |}——> PDO 


VCOI 


AVDD 


AVSS 


45 |}——> BOUT 





Panasonic 





STIREF 


SCOMP 
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M Seo-ni 
SERIES 





AM3 | MIN103/MN1 os Series 


The AM series are the 32-bit microcomputer suitable for multimedia applications such as 
movie, digital audio, graphic and communications. 
Both high quality and low power consumption have been achieved through use of the 
C language architecture and optimized C compiler. Combined use of the extension 
calculation command features which can be applied flexibly to various multimedia 
applications permits efficient system development. 
Features 
@ 32-bit C language architecture 
Simple and highly efficient command sets 
High code generation efficiency of commands by 1 byte basic word length 
High speed command execution by 5-step pipeline configured load/store 
architecture 
High speed execution of branch commands 
@ Extension calculation function meeting multimedia requirements 
@ Optimized C language compiler that generates high-speed command 
codes 


B Application 


)) 





tC 





Cy 
kia / 









_| MN103000 








E Type MN103000 

E Command RAM (x64-bit) 16 K-byte 

E Data RAM (x32-bit) 16 K-byte 

Nopackage 2 ti(i—‘<‘<i<i‘ié™~™SC QR IGO-P28ISE EE 
(Conventional Package) (QFP160-P-2828B) 


i Minimum Instruction 17 ns (at 3.3 V to lerance = + 5%, 60 MHz) 


Execution Time 


Hl Interrupts *RESET *IRQX8& *NMI * Timer x 28 * SIFx 4 *DMACx4 *WDT °* A/D * System error 
Hl Timer Counter Timer counter 0 to 3: 32-bit x 1 
(interval timer, event count, timer output, interrupt, clock source for serial I/F, A/D conversion trigger) 
Clock SOULCE svrestseeeeeeeeees IOCLK; external clock input; underflow of timer counter 
Interrupt Source +++ underflow of timer counter 0, 1, 2, 3 


Timer counter 4 to 7: 32-bit x 1 
(interval timer, event count, timer output, interrupt, clock source for serial I/F) 
CIOCK SOULCE vrrseseseeseeeeeees IOCLK; external clock input; underflow of timer counter 
Interrupt SOULCE «ee underflow of timer counter 4, 5, 6, 7 


*: Configuration of each of timer counters 0 to 3 and timer counters 4 to 7 can be changed to 8-, 16- and 24-bit timer 
counters. 


Timer counter 8: 16-bit x 1 
(interval timer, event count, toggle output (2 lines), PWM output, one-shot output, input capture (2 lines), 
interrupt, DMA start, generation of timer synchronous output timing) 


CIOCK SOULCE vrrseseseeeeeeeeees IOCLK; external clock input; underflow of timer counter 
Interrupt Source +++ overflow of timer counter 8; coincidence with compare capture (2 lines) or at 
capture 


Timer counter 9: 16-bit x 1 
(interval timer, event count, toggle output (2 lines), PWM output, high-speed PWM output, one-shot output, input 
capture (2 lines), interrupt, DMA start, generation of timer synchronous output timing) 


CIOCK SOULCE vrrseseseeseseeeeees IOCLK; external clock input; underflow of timer counter 
Interrupt SOULCE +++ overflow of timer counter 9; coincidence with compare capture (2 lines) or at 
capture 


Timer counter 10: 16-bit x | 
(interval timer, event count, toggle output (3 lines), PWM output (2 lines), one-shot output, input capture 
(3 lines), interrupt, DMA start, 2-phase encode) 
CIOCK SOULCE verseetseeeeeeeeses IOCLK; external clock input; 2-phase encode; underflow of timer counter 
Interrupt SOULCE s+ overflow of timer counter 10; underflow of timer counter 10; coincidence with 
compare capture (3 lines) or at capture 


Timer counter 11: 16-bit x | 
(interval timer, event count, toggle output (4 lines), PWM output, inter-offset 3-phase PWM output, one-shot 
output, input capture (4 lines), interrupt, DMA start, 2-phase encode) 
CIOCK SOULCE verseseseeseeeeeees IOCLK; external clock input; 2-phase encode; underflow of timer counter 
Interrupt SOUrCE +++ overflow of timer counter 11; underflow of timer counter 11; coincidence with 
compare capture (4 lines) or at capture 


Timer counter 12: 16-bit x | 
(interval timer, event count, toggle output (4 lines), PWM output (3 lines), one-shot output, input capture 
(4 lines), interrupt, 2-phase encode) 
CIOCK SOULCE verseseseeeeseeeeees IOCLK; external clock input; 2-phase encode; underflow of timer counter 
Interrupt SOULCE +++ overflow of timer counter 12; underflow of timer counter 12; coincidence with 
compare capture (4 lines) or at capture 
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Timer Counter (continue) Watchdog timer: 16-bit to 25-bit x 1 
a Serial Interface Serial 0, 1: 7-bit, 8-bit x 2 (clock synchronous mode, start-stop synchronous mode, I?C mode) 


ClOcK SOULCE: sess eeeeee (clock synchronous mode, start-stop synchronous mode) 
IOCLK; underflow of timer counter; external clock 
(?C mode) 
IOCLK; underflow of timer counter 


a I/O Pins 1/0 51 | »* Common use 





Output 25 | * Common use 














Input 13 | * Common use 
i AD Inputs 10-bit x 8-ch. 


pw 16-bit x 5-ch. 

ql ICR 16-bit x 15-ch. (common with OCR) 
FoocR—“‘i‘—s~CCCG bit x Sch (common With ICR) 
EF Timer Synchronous Output ——4-bit (synchronous output)x2-ch. 
i DMAC 4-ch. 

E Electrical Characteristics 


Supply current 





Limit 
Parameter Symbol Condition Unit 
min | typ | max 








VDD , PVDD , AVDD = 3.3 V 
VI=VDD or VSS , fosc = 15.0 MHz 
Operating supply current IDD1 250 mA 
FRQS pin = Hi level 


Output open 





VDD , PVDD , AVDD = 3.465 V 
VI=VDD or VSS , fosc = 15.0 MHz 
Supply current at SLEEP IDD2 50 mA 
FRQS pin = Hi level 


Output open 





VDD , PVDD , AVDD = 3.465 V 
VI=VDD or VSS , fosc = 15.0 MHz 
Supply current at HALT IDD3 5 mA 
FRQS pin = Hi level 

Output open 


VDD , PVDD , AVDD = 3.465 V 





300 WA 
Supply current at stopping IDD4 VI=VDD or VSS , Fosc = Oscillation stopped 


Output open 























(Ta = —20°C to +70°C) 


See the next page for electrical characteristics (continue), pin assignment and support tool. 
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E Electrical Characteristics (Continue) 


A/D conversion performance 


























Limit 
Parameter Symbol Condition : Unit 
min typ | max 
Resolution 10 Bits 
A/D conversion absolute error set LSB 
VREF+ = 3.3 V, VREF- = 0.0 V 
A/D conversion relative error 5 LSB 
A/D conversion clock = 5 MHz 
A/D conversion time 2.8 Us 























(Ta = —20°C to +70°C, AVDD = 3.3 V, AVSS = 0.0 V) 
E pin Assignment ( _): Conventional Package 








BSMODO ———> <—— AEE 
RST ——> <———_ 
VDD _ ——> <m£ — P90/IRQO 
MMOD1 ———> <mM— P91/IRQI 
mM — P92/IRQ2 
MMObDoO ———> oe 
P53/DMRO <——> a—_—_— 
BS DMO mm _ > mM — P93/IRQ3/ADTRG 
P51/RAS <——— <M P94/DK 
vss ——_ m— BR 
= Same 
RE 
P40/WEO <———- am — OSCI 
P41/WE1 <——— am — NMIRQ 
P42/WE2 a —s os 
VDD 
P43/WE3 <———— — > SYSCLK 
P44/CSO <———— am — > P87/SY10T2/TM8IOA 


P45/CS1/CASI1 <——— 





<—— > P86/SY10T3/TM8IOB 


P46/CS2/CAS2 <—_—— <a VDD 
PATICSSICAS3 <_—_—_— MN103000 <—S Pssispi0 
VSS <— > P84/SB 
P60/SY10T1/DMK1 <——> <———> P83/SBT0 
P61/SY1O0T0/DMR1 <——> m—— VSS 
P62/TM12IOB <——-> m—S> Se 
P63/TM12I0A <——> ss 
P64/TM11IOF/TM61IO <———> > P80/SBT1/TMOIO 
P65/TM11IOE/TM4IO <-> == EE 
VDD ———> 
P66/TM11IOD <———> <m— AVSS 
P67/TM111IOC <> a VREFL 


P70/TM11IOB <-> 
P71/TM11IOA <——> 
P72/TM10IND/TM2IO <——> 
vss ——> 
P73/TM10IOC <> 
P74/TM10IOB <——> 
P75/TM10IOA <———> 
P76/TM9IOB <——> 
P77/TM9IOA <——> 
VDD _ ———> 








<——  PAS5/ANS/IROS5 
<——  PA4/AN4/IRO4 
<—— PA3/AN3 





QFP1 60-P-2828F *Lead-free 
(QFP160-P-2828B) 


Support Tool 
E In-circuit Emulator PX-ICE103000-QFP160-P-2828B 


Ei On-board Development Tools CSIDE-MN10300 (Computex Co., Ltd, product) 


930 Panasonic MAF00001DEM 


MN103000 LI 


MAF00001DEM Panasonic peal 


_| MN103001G 








TE t\pe 2 20tti(‘i‘OSOSC MN103001G 

ET Command ROM (x64-bit) 128 K-byte 

E Data RAM (x32-bit) 8 K-byte 

E package tt—<‘i‘<CSsé‘iéi‘ié™S™S™SS LQ RPO eC 


: Minimum Instruction 17 ns (at 3.0 V to 3.6 V, 60 MHz) 


Execution Time 


i Interrupts *RESET * IRQ x8 *NMI * Timer x 18 * SIFX 8 * WDT «A/D ° System error 
i Timer Counter Timer counter 0 to 3: 32-bit x 1 
(interval timer, event count, timer output, interrupt, clock source for serial I/F, A/D conversion trigger) 
CIOCK SOULCE vrrseetseeseseeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter 
Interrupt SOULCE +++ underflow of timer counter 0, 1, 2, 3 


Timer counter 4 to 7: 32-bit x | (interval timer, event count, timer output, PWM output, interrupt) 
CIOCK SOULCE versesrseeseseeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter 
Interrupt SOULCE ++ underflow of timer counter 4, 5, 6, 7 


Timer counter 8 to B: 32-bit x | 
(interval timer, event count, timer output, PWM output, interrupt, clock source for serial I/F) 
CIOCK SOULCE verseseseeseeeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter 
Interrupt source +++ underflow of timer counter 8, 9, A, B 


*: each of timer counters 0) to 3, 4 to 7, and 8 to B can be changed to an 8-, 16-, or 24-bit timer counter. 


Timer counter 10: 16-bit x 1 
(interval timer, event count, PWM output, toggle output (2 lines), interrupt, input capture (2 lines), one-shot 


output) 
CIOCK SOULCE versestsetseseeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter 
Interrupt SOULCE ++ overflow of timer counter 10; coincidence with compare capture (2 lines) or at 


capture 


Timer counter 11: 16-bit x | (interval timer, event count, toggle output, interrupt) 
CIOCK SOULCE vrrseseseeseseeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter 
Interrupt SOULCE +++ underflow of timer counter 


Timer counter 12: 16-bit x 1 (same functions as those of timer counter 11) 
Timer counter 13: 16-bit x 1 (same functions as those of timer counter 11) 
Watchdog timer: 16- to 25-bit x 1-ch. 

i Serial Interface Serial 0: 7-, 8-bit x 1 (clock synchronous, start-stop synchronous, ’C mode) 
Serial 1, 2: 7-, 8-bit x 2 (clock synchronous mode) 


Serial 3: 7-, 8-bit x | (start-stop synchronous mode) 








CIOCK SOULCE sess (clock synchronous mode, start-stop synchronous mode) 
IOCLK; underflow of timer counter; external clock 
(?C mode) 
IOCLK; underflow of timer counter 
a I/O Pins 1/0 53 | * Common use 
Output 15 | «Common use 
Input 4 | «Common use 











932 Panasonic MAF00002DEM 


MN103001G LI 


i AD Inputs 10-bit x 4-ch. 
T ocr 16-bit x 2-ch., 8-bit x 8-ch. (common partially with ICR) 


Supply current 





Limit 
Parameter Symbol Condition Unit 
min | typ | max 








VDD , PVDD , AVDD = 3.3 V 
VI=VDD or VSS 
fosc = 15.0 MHz 
Operating supply current IDD1 180 mA 
CKSEL pin = Hi level 
At internal = 60 MHz 


Output open 





VDD , PVDD , AVDD = 3.6 V 


VI =VDD or VSS 
Supply current at stopping IDD4 100 WA 
fosc = Oscillation stopped 


















































Output open 
(Ta = -20°C to +70°C) 
A/D conversion performance 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Resolution 10 Bits 
A/D conversion absolute error +7 | LSB 
VREF+ = 3.3 V 
A/D conversion relative error +5 | LSB 
A/D conversion clock = 5 MHz 

A/D conversion time 2.8 Us 




















(Ta = -20°C to +70°C, AVDD = 3.3 V, AVSS = 0 V) 


See the next page for pin assignment and support tool. 


MAF00002DEM Panasonic 933 


pin Assignment 


P30/BG <——> 
P27/D15 <——> 
P26/D14 <——> 

VDD ——> 
P25/D13 <——> 
P24/D12 <——> 
P23/D11 <——> 
P22/D10 <> 


VDD2 (VPP)* ———> 
P20/D8 <——> 
P17/D7 <—> 
P16/D6 <> 
P15/D5 <—> 
P14/D4 <—> 


P12/D2 <> 
P11/RWSEL/D1 <——> 
P10/AS/D0 <——> 
P02/CAS/A22 <——— 
vss ——> 

PO1/A21 <—_—— 
P00/A20 <——— 


















MN103001G 
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am AVDD 
<a VREFH 
<—_ P80/AN0/IRQ4 
<— P81/ANI/IRQ5 
<a P82/AN2/IRQ6 
<— _ P83/AN3/IRQ7 
<< AVSS 
a> EXMODO0/P90 
a> EXMOD1/P91 


SHAUN LLIM ES SSVAAGLAeesrIese 
<i> a SSeS eS ae ee eee 7 oS og 
BS Geese see28 Aana8 Ban? 
NM BMRB RR ZRRae 2eeee 428 
tte_ ¢g¢ctidgdat So ~ OwVNt oH a — Ss 
SSe FRRRR SLLLL LEE 
A, Ay AY AQ, Ay AY 
LQFP100-P-1414 *Lead-free 
* VDD2 for MN103001G and VPP for MN1030F01K 
Support Tool 
E  in-circuit Emulator PX-ICE103001-LQFP100-P-1414 


On-board Development Tools PX-ODB103S-O 
CSIDE-MN10300 (Computex Co., Ltd, product) 








Flash Memory Built-in Type Type MN1030F01K 
Command ROM (x 64-bit) 256 K-byte 
Data RAM (x 32-bit) 8 K-byte 
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Minimum instruction execution time 


25 ns (at 3.0 V to 3.6 V, 40 MHz) 





Package 


Panasonic 


LQFP100-P-1414 *Lead-tree 


MAFO0002DEM 


MN103001G LU 


MAF00002DEM Panasonic 935 


_| MN103002A 








ki Type MN103002A 

ET Command Cache 4 K-byte (2-Way) 

E Data Cache 4 K-byte (2-Way) 
(Conventional Package) (QFP160-P-2828B) 


7 Minimum Instruction 15 ns (at 3.3 V to lerance = + 5%, 66 MHz) 


Execution Time 


7 Interrupts * RESET * IRQO to 7 *NMI ¢ Timer 0 to 8 * SIOO to5 * DMAC0 to 3 * WDT « System error 
E Timer Counter Timer counter 0: 8-bit x 1 
(timer output, 16-bit timer clock source, interval timer, event count, clock source for serial I/F0) 
CIOCK SOULCE vrrseseseeseseeeeees 1/(1, 8, 32) of I/O clock frequency; external clock input; underflow of timer 1, 2 
Interrupt SOULCE +++ underflow of timer counter 


Timer counter 1: 8-bit x 1 
(timer output, 16-bit timer clock source, interval timer, event count, clock source for serial I/F1) 
CIOCK SOULCE verseeseseeeeeeeeees 1/(1, 8, 32) of I/O clock frequency; external clock input; 
output of timer counter 0; underflow of timer 0, 2 
Interrupt SOULCE +++ underflow of timer counter 


Timer counter 2: 8-bit x | (timer output; interval timer; event count; clock source for serial I/F 0, 2; DMA start) 
CLOCK SOULCE verseseseeseseeeeees 1/(1, 8, 32) of I/O clock frequency; external clock input; 
output of timer counter 1; underflow of timer 0, 1 
Interrupt SOULCE +++ underflow of timer counter 


Timer counter 3: 8-bit x | (timer output; interval timer; event count; clock source for serial I/F 1, 2; DMA start) 
CLOCK SOULCE versesesetsesereeees 1/(1, 8, 32) of I/O clock frequency; external clock input; 
output of timer counter 2; underflow of timer 0, 1, 2 
Interrupt SOUrCE +++ underflow of timer counter 


Timer counter 4: 16-bit x | (timer output, down count, interval timer, event count) 
CIOCK SOULCE verseseseeseeeeeees 1/(1, 8, 32) of I/O clock frequency; external clock input; 
underflow of timer 0, 1, 2 
Interrupt SOULCE +++ underflow of timer counter 


Timer counter 5: 16-bit x | (timer output, down count, interval timer, event count) 
CIOCK SOULCE versesteteeseeeeees 1/(1, 8, 32) of I/O clock frequency; external clock input; 
output of timer counter 4; underflow of timer 0, 1, 2 
Interrupt SOULCE +++ underflow of timer counter 


Timer counter 6: 16-bit x 1 
(event count, input capture, toggle output, PWM output, high-speed PWM output, up count, interval timer, 
one-shot output) 
CIOCK SOULCE verseeesetseseeeeees 1/(1, 8, 32) of I/O clock frequency; external clock input; 
underflow of timer 0, 1, 2 
Interrupt SOULCE +++ overflow of timer counter; compare capture A, B 


Watchdog timer x | (watchdog overflow output) 


Clock Source Coe cevecccccccceveces system clock 
Interrupt SOULCE +++ overflow of watchdog timer 
SSS OO 
DMA Controller Number of channels: 4 


Unit of transfer: 8/16/32 bits 
Max. Transfer cycles: 65536 
Starting factor: external request, various types of interrupt, software 
Transfer method: 2-bus cycle transfer, l-bus cycle transfer 
Transfer modes: word transfer, burst transfer, intermittent transfer 
736 Panasonic MAF00003DEM 


MN103002A 


E Serial Interface Serial 0: 8-bit x 1 (start-stop synchronous mode, clock synchronous mode, I?C mode) 
COCK SOULCE serreereeseseteeeees I/O clock; timer counter 0, 2; external clock 


Serial 1: 8-bit x 1 (start-stop synchronous mode, clock synchronous mode, I?C mode) 
COCK SOULCE srrseeeeeseseteeeees I/O clock; timer counter 1, 3; external clock 


Serial 2: 8-bit x | (start-stop synchronous mode with CTS control) 
COCK SOULCE verseeeerseeteesees I/O clock; timer counter 2, 3; external clock 


I/O Pins 1/0 26 | »* Common use 
kl Electrical Characteristics 




















Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
fosc = 16.6 MHz 
Operating supply current IDD1 FRQS pin = Hi level 250 | mA 
Output open 
fosc = 16.6 MHz 
Supply current at SLEEP IDD2 FRQS pin = Hi level 50 mA 
Output open 
fosc = 16.6 MHz 
Supply current at HALT IDD3 FRQS pin = Hi level 6 mA 
Output open 
fosc = oscillation stopped 
Supply current at stopping IDD4 1.25 | mA 
Output open 























(Ta = -20°C to +70°C, VDD = 3.3 V, VSS =0 V) 


See the next page for pin assignment and support tool. 


MAF00003DEM Panasonic 937 


7 Pin Assignment Cc jec 
































D15/P17 121 PVSS 
D14/P16 122 PVDD 
D13/P15 123 FRQS 
D12/P14 124 WDOVF 
VDD 125 BR 
D11/P13 126 BG 
D10/P12 127 PULL-UP*? 
D9/P11 128 NC*! 
D8/P10 129 DK 
VSS 130 VSS 
D7/P07 131 SIZE1 
D6/P06 132 SIZEO__ 
D5/P05 133 RD/WT 
D4/P04 134 RE 
VDD 135 Nc*! 
D3/P03 136 VDD 
D2/P02 137 WE3 
D1/P01 138 WE2 
DO/POO 139 
VSS 140 MN1038002A WED 
RST 141 VSS 
TM6IOB/P27 142 CAS3 
TM6IOA/P26 143 CAS2 
TMS5IO/P25 144 CASI 
TMA4IO/P24 145 CASO 
VDD 146 VDD 
TM3I10/P23 147 RAS3 
TM2IO/P22 148 RAS2 
TMIIO/SBT1/P21 149 RASI 
TMOIO/SBTO/P20 150 CSO 
VSS. 151 NMIRQ 
CTS 152 VSS 
SBT2 153 IRQ7 
SBO2 ———_|__ 154 IRQ6 
SBI2 155 IRQS 
SBO1/P31 156 IRQ4 
SBI1 157 IRQ3 
SBOO0/P30 158 IRQ2 
SBIO 159 O IRQI 
VDD 160 IRQO 


ANMTNOR OD 
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onventional Package 


A26/CS4/RAS4 


QFP160-P-2828F “Lead-tree 
(QFP160-P-2828B) 


*1: Set to open. 
*2: Pull up via the resistor. 


Support Tool 
i In-circuit Emulator PX-ICE103002-QFP160-P-2828B 


i ROM Emulator Partner ET-II (KMC product), ROMICE64 (Computex Co., Ltd, product) 


HT n-board Development Tools PX-ODB103S-O 
CSIDE-MN10300 (Computex Co., Ltd, product) 


932 Panasonic MAF00003DEM 


MN103002A 


MAF00003DEM Panasonic 239 


_| MN103004K , MN103016K 











c Type MN103004K MN103016K 

ET Command ROM (x64-bit) 256 K-byte 256 K-byte 

E Data RAM (x32-bit) 10 K-byte 10 K-byte 

E Package == —C~*~*~*~*«(RP208- PDB DBP Lewtice FLGAIIO-C-1313 *“Leww-fee | FL GAI3O.C.13]3 “Lew 
(Conventional Package) (QFP208-P-2828A) 


Ei Minimum Instruction 25 ns (at 2.7 V to 3.6 V, 40 MHz) 


Execution Time 


A Interrupts ¢ RESET * IRQ x8 *NMI ¢ Timer x 22 ¢ Input capture x 14 * PWM x4 ¢SIFx 16 *DMAC x4 * WDT 
¢ A/D ¢ System error 
i Timer Counter Timer counter 0) to 3: 32-bit x | (interval timer, event count, toggle output, interrupt, A/D conversion trigger) 
CIOCK SOULCE vrrsesrseeseseeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter 
Interrupt SOULCE +++ underflow of timer counter 0, 1, 2, 3 


Timer counter 4 to 7: 32-bit x 1 
(interval timer, event count, toggle output, interrupt, clock source for serial I/F, generation of timer synchronous 
output timing) 
CIOCK SOULCE vrrseeseseeseeeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter 
Interrupt SOULCE «+e underflow of timer counter 4, 5, 6, 7 


Timer counter 8 to B: 32-bit x | 
(interval timer, event count, toggle output, interrupt, clock source for serial I/F, generation of timer synchronous 
output timing) 
CLOCK SOULCE verseseseeseeeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter 
Interrupt SOUrCE +++ underflow of timer counter 8, 9, A, B 


*: each of timer counters 0) to 3, 4 to 7, and 8 to B can be changed to an 8-, 16-, or 24-bit timer counter. 


Timer counter 10 to 13: 16-bit x 4 (interval timer, event count, toggle output, interrupt, DMA start) 
CLOCK SOULCE verseseseeseeeeeees IOCLK; IOCLK/8; IOCLK/32; external clock input; 
underflow of timer counter 0, 1, 2 
Interrupt SOULCE ++ underflow of timer counter 10, 11, 12, 13 


Timer counter 14, 15: 16-bit x 2 
(interval timer, event count, toggle output, PMW output, interrupt, input capture (2 lines), one-shot output, 
external trigger start, generation of timer synchronous output timing, DMA start) 
CIOCK SOULCE vrrseeesetseseeeeees IOCLK; IOCLK/8; external clock input (2 lines); 
underflow of timer counter 0, 1; 2-phase encode 
Interrupt SOUrCE +++ overflow of timer 14, 15; underflow of timer 14, 15; coincidence of compare 
register with binary counter or at capture 


Watchdog timer: 16- to 25-bit x 1 


i DMA Controller Number of channels: 2 


Unit of transfer: 8/16/32 bits 

Max. Transfer cycles: 65535 

Staring factor: external interrupt, timer factor, PNM factor, serial transmission/reception factor, 
A/D conversion finish, software factor 

Transfer method: 2-bus cycle transfer 

Adressing modes: fixed, increment, decrement 

Transfer modes: word transfer, burst transfer, intermittent transfer 


940 Panasonic MAF00004DEM 


MN103004K , MN103016K W 


i Serial Interface Serial 0, 1: 7-, 8-bit x 2 (clock synchronous mode, start-stop synchronous mode, I?C mode) 


Serial 2: 7-, 8-bit x | (start-stop synchronous mode) 


Serial 3 to 7: 7-, 8-bit x 5 (clock synchronous mode) 


IOCLK; underflow of timer counter; external clock 


(?C mode) 


IOCLK; underflow of timer counter 


CIOCK SOULCE sess (clock synchronous mode, start-stop synchronous mode) 





I/O Pins 1/0 155 | * Common use : 137 

| Input | 16 | * Common use : 16 
Eainputs ———~=~«diK NG 
PPwWM = =——CC« 2, 14-bit resolution x 4-ch. (dedicated), 16-bit resolution x 2-ch. (common with timer) 
PicR—CistsSs«COR tx AZ-Ch. + 16-bit x 4-ch. (commonwithtimer) 
PoocR  ——CiséiG AX Ach. (Common With timer) 


i Timer Synchronous Output 4-bit (synchronous output) x 2-ch. 
A Electrical Characteristics 



























































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VDDH, VDDB, VDD, PVDD, AVDD = 3.0 V 
VI = VDDH (VDDB) or VSS 
Operating supply current IDD1 150 mA 
At internal = 40 MHz 
Output open 
VDDH, VDDB, VDD, PVDD, AVDD = 3.6 V 
VI = VDDH (VDDB) or VSS 
Supply current at stopping IDD4 150* | vA 
fosc = oscillation stopped 
Output open 
(Ta = -20°C to +85°C) 
A/D conversion performance ERG ral 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Resolution 10 Bits 
A/D conversion absolute error +7 | LSB 
VREF+ = 3.0 V 
A/D conversion relative error +5 | LSB 
A/D conversion clock = 5 MHz 

A/D conversion time 2.8 Us 























MAF00004DEM 


(Ta = —20°C to +85°C, AVDD = 3.0 V, AVSS = 0 V) 


See the next page for pin assignment and support tool. 
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Ein Assignment ( _): Conventional Package 
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P77/TM15IOB 


P76/TM15IOA 
P75/TM141OB 


VSS 
P74/TM14IOA 
P73/TM131O0 
P72/TM121O 


P71/TM111O 
P70/TM101O 


VDD 
P67/TM71IO 
P66/TM6IO 
P65/TMSIO 


P64/TM410 
P63/TM310 


VSS 
P62/TM2I10 


P61/TM1IO 
P60/TMOIO 


P55/SBT7 
P54/SBO7 


P53/SBI7 
VDDH 


P52/SBT6 
P51/SBO6 


P50/SBI6 
P41/BG 


VDD2 (VPP) * 
o40/BR 

VSS 

P35/SBTS 


P34/SBOS 
P33/SBI5 


P32/SBT4 
P31/SBO4 


VDD 
P30/SBI4 
P25/SBT3 


P24/SBO3 


P23/SBI3 
P22/SBT2 


VSS 
P21/SBO2 
P20/SBI2 
P15/SBT1 


P14/SBO1 
P13/SBI1 


P12/SBTO 
VDDH 


P11/SBOO 
P10/SBIO 


P00/WDOVF 
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QFP208-P-2828F “Lead-tree 
(QFP208-P-2828A) 


Panasonic 


AVDD 


VREFH 
PG0O/ANO 


PGI/AN1 
PG2/AN2 


PG3/AN3 
PG4/AN4 


PGS/ANS 
PG6/AN6 


PG7/AN7 
PHO/AN8 


PH1/AN9 
PH2/AN10 


PH3/ANI1 
PH4/AN12 


PHS/AN13 
PH6/AN14 


PH7/ANI5 
AVSS 


PIO 
PIl 


PI2 
VDDH 


PI3 
PI4 


PIS 
PI6 


PI7 
VSS 


PJO/DWE 
PJ1/DCASO 


PJ2/DCAS 1 
PJ3/CAS 





PJ4 
VDD 


PKO/CSO 
PKI/CS1/RASI 


PK2/CS2/RAS2 
PK3/CS3 


PK4/SYSCLK 
VDDH 

OSCO 

OSCI 
PKS/EXMODO 
PK6/EXMOD1 


VSS 
PK7/FRQS 


* MN103004K:VDD2,MN1030F04K:VPP 


MAF00004DEM 
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Pin Assignment (Continue) 







PG2, 
AN2 





PG7, 
AN7 






PJO, 
‘DWE 









Perspective 


————————s7 





PG6, PH3, PHO, PB4, 


AN6 AN11 AN8 SY1OTO 


VDDH PIl 
N.D N.D. N.D. 
GES | N.D 


N.D. N.D. 

















P93, 
ICRI11 


N.D 





P67, 
TM7IO 


PE7, NMIRQ PEI, Pca PCI PBI, PA2, P94, P91, P84, P80, 
IRQ7 IRQI SYOOT1 | PWM2 ICR12 ICR9 ICR4 ICRO 
N.D. N.D. N.D. N.D. 
PES, PE3, VDD PC2 PB7, PB3, PAO, P92, P85, P82, 
IRQS IRQ3 SY10T3 | SYOOT3 | PWMO ICRIO ICRS5 ICR2 
N.D. N.D. 
AVDD PFO, PE4, PBS, PBO, P87, P77, 
ADTRG IRQ4 SY1OT1 | SYOOTO ICR7 | TMI15 IOBL 
pee VREFH PE6, PE2, PB6, PAI, P90, P83, P74, P75, P73, 
IRQ6 IRQ2 SY1OT2 PWMI1 ICR8 ICR3 | TMI4IOA] TM14IOB] TM1310 
PG3, PGI, PG4, PEO, PCO PB2, PA3, P86, P81, P70, P72, 
AN3 ANI AN4 IRQO SYOOT2 | PWM3 ICR6 ICRI TM10IO | TM12IO 
PH2, 
AN1O 
PH7, PHS, PH6, AVSS PIO PH4, 
ANI5 AN13 AN14 AN12 
N.D. N.D. N.D. 





P63, 
TM3IO 


P65, 


P66, 
TM6IO 


TMSIO 


P60, P54, P62, P55, Pol, 
TMOIO SBO7 TM21I0 SBT7 TMIIO 


one P51, P52, 
SBO6 | SBT6 
P35, P34, P40, VDD2 
SBT5 SBOS5 BR (VPP) 


PY3, PUL, oe POS, P24, P21, P22, P15, 
CAS. | DCASO oe tes. A21 spo3 | sBo2 | sBT2 | SBTI 


P76, 
TMISIOA 


P71, 
TM111O 


P64, 
TM4IO 


P53, 
SBI7 


P50, 
SBI6 






* C1 has no electrode (pin). 
* N.D. has an electrode (pin) 
but N.C. is not guaranteed. 
Please design so as not to 


FR, uw PR, P31, P33, P30, P32, P25, teat ARH 

PAE? oi Peep felslstsl=ls i. 

Bee | PKe PK3, P23, wiring on the user board. 
SYSCLK CS3 SB 


* Each of VDD, VDDB, VDDH 


POO, 
Al6, 
DAS 


P = PPO, PQ2, PRI, P13, P20, P14, P12, 
= A24 D2 D9 SBI SsBI2 | sBol | SBTO 
DSYSCLK 


OSCI 


and VSS has multiple 





PK7, PK6, PKS, ie 1, 

FROS_ |EXMOD1|EXMODO 
ae sonal 
PND, 
























po7, | pos, | P2 | pas, | paz, P10, Pil, | POO, 
Aide oe hint AS 
Pu. | Pua, ne | ee ee P03. | vpp | PRA | PRA re Pins having the same name 
oie ADM6 ADM15 : N.D. . 1 h d 
PL2, pe cold (ie PO6, PPI, PQ6, | PRO, | PRS, B are Internally snorted. 
RE AS, Al4, | VDDB | 422 A25 D6 D8 D13 
ip ADM ADMS | ADMI4 N.D. N.D.__|ND. *H9-MN1 03004K(VDD2), 
VDDB Alo, Al7, Di, f : VSS d A 
SeOCGE ADM? ADM10 Sate) || S| PP inp. N.D. MN103016K (VDD2), 
16 15 13 11 9 8 7 6 5 4 3 2 1 
MN1030F04K (VPP) 


FLGA239-C-1313 “Lead-free 


Support Tool 


In-circuit Emulator 





PX-ICE103004-QFP208-P-2828A 


PX-ODB103S-O 
CSIDE-MN10300 (Computex Co., Ltd, product) 


MN1030F04K 


Not applicable to FLGA239-C-1313. 





On-board Development Tools 





Flash Memory Built-in Type Type 


Command ROM (x 64-bit) 





256 K-byte 





Data RAM (x 32-bit) 12 K-byte 





Minimum instruction execution time 25 ns (at 3.0 V to 3.6 V, 40 MHz) 





Package QFP208-P-2828F “Lead-free, FLGA239-C-1313 *Lea-free 


(Conventional Package) (QFP208-P-2828A) 


MAF00004DEM Panasonic 
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_| MN103$33N 








ll Type MN103S33N 
ET Command ROM (x64-bit) 512 K-byte 
E Data RAM (x32-bit) 14 K-byte 
U Package MBGA360-C-1313A “Lead-free 
U Minimum Instruction 24.3 ns (at 2.3 V to 2.7 V, 41 MHz) 
Execution Time 
Hl Interrupts RESET ¢ IRQ x 15 *NMI °¢ Key input * Timer x 44 ¢ Input capture x 16 * PWM x 8 ¢ SIF x 25 
¢DMA x 12 * WDT © A/D ° System error 
ET Timer Counter 8-bit timer x 12 


Reload-down count 
Cascade connection possible (usable as a 16-bit to 32-bit timer) 


8-bit timer with PWM x 8 
Reload-down count 
Cascade connection possible (usable as a 16-bit to 32-bit timer) 
PWM generating function 


16-bit timer x 6 
Up-down count 
Input capture function 
PWM generating function 
Compare/capture register 2-ch. 


16-bit timer x 6 
Reload-down count 


Watchdog timer x 1 
U DMA Controller Number of channels: 4 


Unit of transfer: 8/16/32 bits 

Max. Transfer cycles: 65535 

Staring factor: external interrupt, timer factor, PWM factor, serial transmission/reception factor, 
A/D conversion finish, software factor 

Transfer method: 2-bus cycle transfer 

Adressing modes: fixed, increment, decrement 

Transfer modes: word transfer, burst transfer, intermittent transfer 





E Serial interface == =——_ Serial 0, 1, 3 to 8, A, B: start-stop synchronization/synchronization/C commonly used, 10lines 
Serial 2, 9: 2 lines for start-stop synchronization only, serial 2: 10 bytes containing receive FIFO 
I/O Pins /0 169 | *Common use 
| Input | 25 | ¢ Common use 
i an Inputs 10-bit x 25-ch. 
PPWM ——————~—CiYD eit resolution x S-cn 
output waveform value load control function provided 16-bit resolution x 2-ch. 
PicR =———s——CSCSC*«éB LX TZHChL + AGHDIt x G-ch. (Common with timer) 
POcR——“—~sC*séid RX AD-ch. (common with timer) 


T timer Synchronous Output 4-bit (synchronous output) x 2-ch. 


944 Panasonic MAF00005FEM 


MN103S33N LJ 





Pin Assignment 
Perspective 


——— 



























































































































































































































































PF3, PFI, PDS, PD2, PC6, PC4, PB2, | PA2, P91, P87, P83, 
TDI VDD2 SY10T2,/SYIOTO,| VSS \W 
TM2510B |TM2410B TMI5IO|TM12IO| SBT8 | SBI8 IRQI4 | SBT6 | ICR9 | ICR7 | ICR3 
PF2, PEO, PES, PE3, PD3, PC2, | PB4, | PA4, | PAO, P85, P60, 
TCK VDD2 VSS V 
TM2510A | TM2010A | TM2210B | TM2110B | TM1310 SYO0OT2|} BR SBO7 | SBI6 ICR5 | IRQ8 
<6 PV2, PV1, PE6, PE2, PD4, PD1, PC7, PC1, PBS, PBI, PAS, PA3, p92, P86, _ P62, P63, Pol, U 
SBTA | SBOA |TM23I0A | TM21I0A| TM141I0 |TM11IO|SY1OT3|SYOOTI| BG IRQ13 | SBT7 | SBI7 | ICRIO | ICR6 IRQIO | IRQI1 | IRQ9 
PVO, | PG6, PFO, PEA, PE7, PEL, PDO, | PCO, | PBO, P93, P94, P82, P84, P54, P33, P 
VREFL | TMS VDD2 D27, N.C.*2 T 
SBIA | AN6 TM24I0A | TM2210A | TM2310B | TM2010B | TM10IO|SYOOTO| IRQI2 | ICR11 | ICR12 ICR2 | ICR4 | IRQ4 | spt? |(VDDF) 
PV3, PG2, a N.C.*1 PCS, PC3, PB3, PAI, | N.C.*1 | P90, P56, P34, P25, P57, 
== || WSS VDD | TRST D. | VDD | cyssy | VSS |SY1OTI, (VSS) D28, | D2l, R 
ADTRG AN2 SBO8 |SYO0OT3|WDOVF| SBO6 ICR8 | IRQ6 | SBI3 | SBTO | IRQ7 
PG3, PG4, P52, P43, P53, PS1, 
AVDD VREFH P 
AN3 AN4 IRQ2 | PWM4 | IRQ3 IRQI 
PG7, PGS, PH2, PGI, P55, P41, P40, 
PWM2,|] vss_ | PWM1, N 
AN7 AN5 | ANIO | ANI IRQ5 | TMIIO TMOIO 
PHS, PH3, PH4, PHI, P42, P37, P35, 
PWM3, | D31, | VDDH | D29, M 
AN13 AN11 ANI12 ANOS TM2I0O | PWMO SBO3 
PIS, PI3, PH7, PI, PS, P32, P30, 
VSS D25, D26, D24, L 
AN21 | ANI9 | ANIS | ANI7 SBI2 | SBO2 | SBTI 
PI7, PH6, PI4, P24, P23, P22, P26, 
AVSS D20, | D1I9, | Dis, | D22, K 
AN23 | AN14 | AN20 SBOO | SBIO | SBTB | SBII 
PM1, PI2, P16, N.C.*1 P20, 
VSS VDDB (vss) | D16, VSS J 
CS1 AN18 D14 SBIB 
PM3, | PNO, | PMO, | PM4, a P17, P13, | N.C.*2 
WEO, 
CS3__ |SDQM0 | CSO CS4 D15 pa | H 
PN2, PMS, PN4, P15, P07, Pil, 
VSS ree VSS G 
SYSCLK RWSEL | DK D13 D7 D9 
POO, PM2, | PNS, POO, P06, P03, P05, 
ADMO, | VDD F 
AO CS2 AS DO D6 D3 D5 
POS, | PNI, POL, PY, P04, P14, PO1, 
VDDB | ADMS, | WEI, | ADMI, D. D. VOUT E 
AS SDQM1 Al TM33I10 | TMSIO SBO9 D4 D12 D1 
po3, | PO2, | pn3. | poz, pKa, | PL3, | ER | pso, pss, | PS3, electrode 
ADM3, | ADM2, ’ | ADM7, | VSS RST | VDDH | CKSEL | VDD KD VSS VDDH (pin) D 
A3 A2 RE AT TM34I0 | TM6IO SWE SBI4 SBTS5 SBI5 none 
PO6, pp2, | pos, | pp4, | PKI, | PKS, | PK7, | PKO, | PL1, | PL4, | PQo, | PQ2, wee | _PUO, 
ADM6, | VDDB |4pmio, | ADM4, | ADM12, VDDH | {y° | WE2, | NMIRQ C 
A6 Al0 A4 Al2__|TM31IO|TM35IO | TM371I0 | TM30IO| TM4IO | TM7IO | A16 A18 SDCLKO| SCAS 
PPG pp3, | PP7, | pri, PK2, | PK6, | PLS, | PRO, | FR | ps2, | pro, | Psi, 
ND. JapM14, |. 22 | ADM11,) ADMIS, FRQS Al9, | qs’ LON B 
A14 | |EXMODO) Ay] A15 | EXMOD1 TM3210|TM36I0] PWM6 | KIO Jgnoyxy| SBT4 | SBI9 | SBO4 
PPO, | PPI, | PPS, PLO, par, | BS | pro, | ps4, | pr2, | Put, 
ADM8, | ADM9, |ADM13,| PVDD |MMODO| OSCO | OSCI VSS Ks A25, WE3, A 
A8 A9 Al3 TM3IO Al7 | scKR KI6 | SBOS | SBT9 | SRAS 



























































19 18 17 16 15 14 13 12 11 10 9 8 FJ 6 5 4 3 


MBGA360-C-1313A “Lead-free 
*N.D. has an electrode (pin) but N.C. is not guaranteed. Please design so as not to cause short circuit with other wiring on the 
user board. 
* Each of VDDH, VDD, VDDB, VDDF, VDD2, and VSS has multiple electrodes (pins). Connect the same electrode names to the same power supply. 
*1: Connect the J3, R6, and R12 pins to the VSS for the MN103SF33N. 
*2: Connect the H1 and T1 pins to the VDDF power for the MN103SF338N. 


MAF00005FEM Panasonic IAS 


Support Tool 





ll In-circuit Emulator PX-ICE103833 Not applicable to MBGA360-C-1313A 
On-board Development Tools PX-ODB103S-O 
T Flash Memory Built-in Type Type MN103SF33N 

Command ROM (x 64-bit) 512 K-byte 


246 





Data RAM (x 32-bit) 


24 K-byte 





Minimum instruction execution time 


24.3 ns (at 2.3 V to 2.7 V, 41 MHz) 





Package 


Panasonic 


MBGA360-C-1313A “Lead-free 


MAFO0005FEM 


MN103S33N LJ 


MAF00005FEM Panasonic IAT 


_| MN103$57G 








ll Type MN103S57G 
ET Command ROM (x64-bit) 128 K-byte 
E Data RAM (x32-bit) 16 K-byte 
o Package LQFP100-P-1414 *Lead-free 
U Minimum Instruction 25.0 ns (at 3.0 V to 3.6 V, 40 MHz) 
Execution Time 
fl Interrupts *RESET * IRQ x 8 *NMI ¢ Timer x 28 * SIFxX 10 * PC x2 
¢DMA x 12 * WDT © A/D ° System error 
T Timer Counter 8-bit timer x 10 


Reload-down count 
Cascade connection possible (usable as a 16-bit to 32-bit timer) 


16-bit timer x 6 
Up-down count 
Input capture function 
PWM generating function 
Compare/capture register 2-ch. 


Watchdog timer x 1 


U DMA Controller Number of channels: 4 


Unit of transfer: 8/16/32 bits 

Max. Transfer cycles: 65535 

Staring factor: external interrupt, timer factor, serial transmission/reception factor, I2C transmission/reception 
factor, external transmission request factor, A/D conversion finish, software factor 

Transfer method: 2-bus cycle transfer 

Adressing modes: fixed, increment, decrement 

Transfer modes: word transfer, burst transfer, intermittent transfer 


El Serial Interface UART/synchronous/multi-master [2C interface selective: 2 
UART/synchronous interface selective: 3 
I/O Pins /0 73 | ©Common use 
A/D Inputs 10-bit x 12-ch. 


l Electrical Characteristics TBD: 


IAB Panasonic MAF00009BEM 


MN103S57G LI 


E pin Assignment 


P03/IRQ2/DREQO/A19<—>| 
P02/A18 <——> 

POI/A17 <——> 

POO/A16 <——> 
P1I7/ADM1S/AI5——> 
P16/ADMI14/A14&—>| 
¥DD-——; 
P1IS/ADM13/A13—> 
P14/ADM12/A12&——> 
P13/ADMI1/All<——> 
P12/ADM10/A10&——> 
P11/ADM9/A9X——> 
P10/ADM8/A8——_> 
P27/ADM7/AK-—> 
P26/ADM6/A6&——> 
¥DD-—— 

VSS 
P25/ADMS/AxX——> 
P24/ADM4/A4—> 
P23/ADM3/A3%——_> 
P22/ADM2/A2%——> 
P21/ADM1/Al<——> 
P20/ADM0/A0?——> 
P37/WEl<——> 
P36/WE0<——> 


l 
2 
3 
4 
5 
6 
| 
8 











Support Tool 


OIOA 

OIOB 

HOA 

HOB 

210A 
P81/SBO0/TM13IOB/TMSIO/SDAO 
P82/SBT0/TM14IOA/TM6I10/SCLO 
P84/SBO1/TMISIOA/TMBIO/SDA1 


iS g 
=a = 
= = 
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agocs 
SB  _ _88E28 ae SSS 
GBs G gZebeeeeesse 
ZEAxns seers FLEILIT Lae 
= S88. SS888 0,8 SSB BBRe4ae 
Ataeet et MeeettROQNRSSARSEERS Se 
Aaaanmaranantarraaaaaaaad aw 


MN103S57G 





























P35/RE <>] 26 
P34/CS3 <——>]_ 27 
P33/CS2 <>} 28 
P32/CS1 <>} 29 
P31/CSO <>} 30 
P43/SBT2 <>} 35 
P42/SB0O2 <>} 36 
P41/SBI2 <——>|_ 37 

P53/DK <——>|_ 39 

P52/BR <——>|_ 40 

P51/BG <——>| 41 

P50/CKSELS——>} 42 
RST——>| 43 
VDpD———| 44 
VSS 
Osco] 46 
OscI———>| 47 
PVDD———| 48 

TCPOUR| 49 

PVSS 


P40/WDTOVR——>|_ 38 


LOFP100-P-1414 ‘Leat-tree 





<——> P85/SBT1/TMISIOB/TMSIO/SCL1 
<——> P70/SBI3/AN8 

<—> P71/SB03/AN9 

<——> P72/SBT3/AN10 

<——> P73/SBI4/ANI1 

<——> P74/SBO04 

<—> P75/SBT4/ADTRG 

VDD 

<—— EXMOD0 

<———. EXMOD 1 

<—— MMob0 

<— MMODI 

VSS 

<— NMIRQ 

AVSS 
<——> P60/ANO 
<——> P6I/ANI 
<> P62/AN2 
<——> P63/AN3 
<——> P64/AN4/IRQ4 
<——> P65/ANS/IRQS 
<> P66/AN6/IRQ6 
<——> P67/AN7/IRQ7 
VREFH 
AVDD 























U In-circuit Emulator PX-ICE103$57 


ET On-board Development Tools PX-ODB103-0 
Flash Memory Built-in Type 








Type MN103SF57G 
Command ROM (x 64-bit) 128 K-byte 
Data RAM (x 32-bit) 16 K-byte 





Minimum instruction execution time 


25.0 ns (at 3.0 V to 3.6 V, 40 MHz) 





Package 


MAFO0009BEM 


LQFP100-P-1414A *Lead-tree 


Panasonic 


249 


_| MN103$52G 








ll Type MN103S52G 
T internal ROM 128 K-byte 
E internal RAM 4 K-byte SRAM 
U Package QFP100-P-1818B “Lead-free 
U Minimum Instruction 25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used) 
Execution Time 25 ns (at 3.0 V to 3.6 V, 10 MHz) 
*at internal 4 times oscillation used) 
E interru pts ¢ 9 external interrupts 
¢ 42 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error) 
ET Timer Counter Ten 8-bit timers 


Interval timer, Event counter, Cascading 


Four 16-bit timers 


Interval timer, Event counter, PWM output, Double buffer 





Watch dog timer 

Hl Serial Interface UART (full duplex) / synchronous interfaces selective: 3 

I/O Pins 1/0 56 | exclusive: 8, selective: 48 
| Input | 16 | selective: 16 

U A/D Inputs 10-bit, 2 inputs: 2, 12 inputs: 1 
Minimum conversion time |.5us 

i PWM 3-phase PWM output 
16-bit counter, triangular waveform or jigsaw waveform dead time setup, 
Double buffer 


U Electrical Characteristics T.B.D. 


950 Panasonic MAF00008DEM 


MN103S52G I 


E pin Assignment 


P53/NPWMO0 
P55/NPWMOl1 


P57/NPWM02 


Support Tool 
Hl In-circuit Emulator PX-ICE-103852 


On board Debugger PX-ODB103-DO 
Flash Memory Built-in Type MN103SF52G 


MAFO00008DEM 


P50/TM10AO 


P51/TM10BO 





=SEo00 Oo O000 

<mn<tees a_i en oo 
HRocorown st aodFrofoho 
SSSSsSe FS SSSSm0Na 
PRE RES BR BREE ann 
AtSeSH BF uHAATSHRSEH 

(a) n 

oN aN OOOO ae) lag) MOAMNMNMNAAN 
Aaaaaararaaaaaaa 
















P43/TM9OBI 
P44/TM9AO 
P45/TM9BO 
P46/TM10AI 
P47/TM10BI 

Vpp 
Vpp2 


Vss 


Vpp 
P52/PWMOO0 


P54/PWMO1 
P56/PWMO02 


P60/TM12IO 
P61/TM13IO 
P62/PWM10 
P63/PWM11 
P64/PWM12 
P65/PWM13 
P66/PWM14 
P67/PWM15 





mANNMTN OM OD 


onan 
Soon 
A4 Ay Ay AY 


Vpp 


P24/SBI1 
P23/SBT1 
P22/SBO1 
P21/SBI2 
P20/SBT2 
P17/SBO2 
P16 

P15 
P14/IRQ08 


MN103S52G 





P74/IRQO00 
P75/IRQO1 
P76/IRQO2 
P77/IRQO03 
P80/ADINOO 
P81/ADINO1 
P82/ADIN 10 
P83/ADIN11 
Vss 

VREF- 
P84/ADIN20 
VREF+ 


QFP100-P-1818B 


P85/ADIN21 
P86/ADIN22 
P87/ADIN23 
P90/ADIN24 
P91/ADIN25 
P92/ADIN26 
P93/ADIN27 
P94/ADIN28 


*Lead-free 


50 |< P13/IRQ07 
49 <> P12/IRQD6 
48 |< P11/IRQ05 
<> P10/IRQ04 
46 |<—~> P07/NRST 
45 |-— Vss 

44 |I—- LON 

43 I—— Vpp 

42 |—— Vpp 

41 |—— Vout 

—— Vout 

39 |—— Vpp2 


37 |—> TCPOUT 
36 |—— PVss 

35 |-—— Vss 

34 |x—- OSCI 

33 | > OSCO 


31 |<—_ TEST1 
30 |< TEST2 
29 |< TEST3 
28 |< P97/ADIN31 
<— P96/ADIN30 
26 |<— P95/ADIN29 








Type 
ROM 128 K-byte 
RAM 4 K-byte SRAM 





Minimum instruction execution time 


25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used) 


25 ns (at 3.0 V to 3.6 V, 10 MHz) 





Package 


QFP100-P-1818B “Lead-free 


Panasonic 
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_| MN103S65G 








T type MN103865G 
T internal ROM 128 K-byte 
E internal RAM 4 K-byte SRAM 
E Package LQFP080-P-1414A “Lead-free 
U Minimum Instruction 25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used) 
Execution Time 25 ns (at 3.0 V to 3.6 V, 10 MHz) 
*at internal 4 times oscillation used) 
E interru pts ¢ 9 external interrupts 
¢ 42 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error) 
T timer Counter Eight 8-bit timers 


Interval timer, Event counter, Cascading 


Four 16-bit timers 
Interval timer, Event counter, PWM output, Double buffer 





Watch dog timer 

i Serial Interface UART (full duplex) / synchronous interfaces selective: 3 

I/O Pins 1/0 50 | exclusive: 2, selective: 48 
| Input | 10 | selective: 10 

U A/D Inputs 10-bits, 2 inputs: 2, 6 inputs: 1 
Minimum conversion time 1.5us 

ll PWM 3-phase PWM output 
16-bit counter, triangular waveform or jigsaw waveform dead time setup, 
Double buffer 


U Electrical Characteristics BD: 


952 Panasonic MAF00010BEM 


MN103S65G 


E pin Assignment 


P64/PWM12 
P65/PWM13 
P66/PWM14 
P67/PWM15 
P74/IRQOO 
P75/IRQO1 
P76/IRQO2 
P77/IRQ03 
P80/ADINOO 
P81/ADINO1 
Vss 
P82/ADIN10 
Vpp 
P83/ADINI11 
P84/ADIN20 
P85/ADIN21 
P86/ADIN22 
P87/ADIN23 
P90/ADIN24 
P91/ADIN25 


Support Tool 
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60 |<—> P43/TM9BI 
59 \|x—> P42/TM9AI 
58 |<—> P41/TM8BIO 
57 |<—> P40/TM8AIO 
56 |<—> P37/TM71O 
55 |< P36/TM61O 
54 |x > P35/TMSIO 


OMAANANDNBRWNeE 


53 |—— Vpp 
P34/TM4IO 
MN103S65G 51 Vss 


50 |<—> P33/TM310 
49 \<—> P32/TM2I0 
48 \<—> P31/TM1IO 
<—> P30/TMOIO 
46 |< > P27/SBI0 
<—> P26/SBTO 
44 \<x—> P25/SBO0 
P24/SBI1 
P23/SBT1 
P22/SBO1 





Vpp ——]30 
LON 


Vss ——126 
PO7/NRST 


TEST1 —>]21 
TEST2 —~}22 
TEST3 —>}23 
OSCO <—] 24 
OSCI —>}25 
PVss ——|27 
PVpp —— 28 
Vpp2 ——]|29 


P10/IRQO04 
P11/IRQOS5 
P12/IRQ06 
P13/IRQO7 
P14/IRQO8 
P17/SBO2 
P20/SBT2 
P21/SBI2 


LQFP080-P-1414A “Lead-free 


E in-circuit Emulator PX-ICE-103S52 
Tn board Debugger PX-ODB103-DO 
Flash Memory Built-in Type MN103SF65GAL 














Type 

ROM 128 K-byte 

RAM 4 K-byte SRAM 

Minimum instruction execution time 25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used) 
25 ns (at 3.0 V to 3.6 V, 10 MHz) 

Package LQFP080-P-1414A *Lead-tree 


MAF00010BEM 


Panasonic 953 


_| MN103$83D 








E Type MN103S83D 
ET internal ROM 64 K-byte 
E internal RAM 2 K-byte SRAM 
U Package QFP084-P-1818E “Lead-free, LQFPO80-P-1414A “Lead-free (under development) 
U Minimum Instruction 25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used) 
Execution Time 25 ns (at 3.0 V to 3.6 V, 10 MHz) 
*at internal 4 times oscillation used) 
E interru pts ¢ 9 external interrupts 
¢ 40 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error) 
E timer Counter Eight 8-bit timers 


Interval timer, Event counter, Cascading 


Four 16-bit timers 
Interval timer, Event counter, PWM output, Double buffer 





Watch dog timer 

Hl Serial Interface Tow UART (full duplex) / synchronous interfaces selective 

I/O Pins 1/0 50 | exclusive: 5, selective: 45 
| Input | 10 | selective: 10 

U A/D Inputs 10-bits, 2 inputs: 2, 6 inputs: 1 
Minimum conversion time 1.5us 

H PWM 3-phase PWM output 
16-bit counter, triangular waveform or jigsaw waveform dead time setup, 
Double buffer 


954 Panasonic MAF00014BEM 


MN103S83D LI 


E pin Assignment 


P44/TM9AO 
P45/TM9BO 
P46/TM10AI 
P47/TM10BI 
VPP 

VDD2 
P50/TM10AO 
VSS 
P51/TM10BO 
VDD 
P52/PWMO0 
P53/NPWMO00 
P54/PWMO1 
P55/NPWMO1 
P56/PWMO02 
P57/NPWM02 
N.C. 

P60 

Pol 
P62/PWM10 
P63/PWM11 


Support Tool 


TM9BI 


SSN NY SR YRS OS 


P43 
P42, 
P41 
P40, 


P64/PWM12 
P65/PWM13 
P66/PWM14 
P67/PWM15 


TM9AI 


TM8BIO 


TM8AIO 





ooO°o ie) Oo oO © © 
—ESa = &8SA=ZS5 s ES 
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TESTI 
TEST2 
TEST3 
OSCO 
OSCI 

VSS 

PVSS 
PVDD 
VDD2 
VDD 

LON 
PO7/NRST 
PLO/IRQ04 
PLL/IRQOS 
P12/IRQ06 
P13/IRQO7 
P14/IRQO8 
P17/SBO2 
NC. 
P20/SBT2 
P21/SBI2 


MN103S83D 





SSSStUSSQBZSZQrggggas 
9999224725 2222424242 
ESE 64 46" 46588948486 
FUSe £2 ¢£ <4 e44e¢<e¢ 
~ ee Ee oa a ee ie ee: a ee: ae 
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A, AY A. 


P83 
P84, 
P85 
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P90, 
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QFP084-P-1818E “Lead-free 
QFP084-P-1818] *Lead-ree 
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P44/TM9AO P21/SBI2 
P45/TM9BO P20/SBT2 
P46/TMI10AI P17/SBO2 
P47/TM10BI P14/IRQ08 
Vpp —— P13/IRQO7 
Vpp2 —— P12/IRQ06 
P50/TM10AO P11/IRQ05 
Vss — P10/IRQ04 
P51/TMI10BO PO7/NRST 
Vpp —— LON 
P52/PWMO0 MN103S83D — Vpp 
P53/NPWMO0 <—> —— Vpp2 
P54/PWMO1 —— PVpp 
P55/NPWMOI1 —— PVss 
P56/PWMO02 —— Vss 
P57/NPWM02 OSCI 
P60 24 |—> OSCO 
P61 TEST3 
P62/PWM10 TEST2 
P63/PWM11 TEST1 
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LQFP080-P-1414A *Lead-free (under development) 


E in-circuit Emulator PX-ICE-103852 
En board Debugger PX-ODB103-DO 
Flash Memory Built-in Type MN103SF65GBF, MN103SF65GAL 


MAF00014BEM 








Type 
ROM 128 K-byte 
RAM 4 K-byte SRAM 





Minimum instruction execution time 


25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used) 
25 ns (at 3.0 V to 3.6 V, 10 MHz) 





Package 


Panasonic 


QFP084-P- 18181 *Led-fee, LQFPO80-P-1414A “Leat-iree 
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_| MN103$77N 








TE t\pe = =FStti(‘i‘i:OSCOCO MN103S77N (under development) 

ET Command ROM (x64-bit) 512 K-byte 

E Data RAM (x32-bit) 32 K-byte 

Eo package 2 =ti(‘:;O!O!OOOOOOO!OUU LER ICM 


Execution Time 





Interrupts *RESET * IRQ x9 *NMI ¢ Timer x 28 * SIF x 10 * 2C x 3 © Time base timer x 1 
¢DMA x 12 * WDT © A/D ° System error 
ET Timer Counter 8-bit timer x 10 


Reload-down count 
Cascade connection possible (usable as a 16-bit to 32-bit timer) 


16-bit timer x 6 
Up-down count 
Input capture function 
PWM generating function 
Compare/capture register 2-ch. 


Time base timer X | 


Watchdog timer x 1 
U DMA Controller Number of channels: 4 


Unit of transfer: 8/16/32 bits 

Max. Transfer cycles: 65535 

Staring factor: external interrupt, timer factor, serial transmission/reception factor, IC transmission/reception 
factor, external transmission request factor, A/D conversion finish, software factor 

Transfer method: 2-bus cycle transfer 

Adressing modes: fixed, increment, decrement 

Transfer modes: word transfer, burst transfer, intermittent transfer 


A Serial Interface UART/synchronous/multi-master [2C interface selective: 2 


UART/synchronous interface selective: 3 
Multi master I?C: 1 


I/O Pins /0 104 | * Common use 
Woainputs —~S~S~«dK H 
E pAOutpus ——~«~ HH 
EROMCollection OS 


U Electrical Characteristics T.B.D. 
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MN103S77N _I 


E pin Assignment 


—_ 
M4 a 
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P97 <—— NRST 
PAO — VSS 
PA1 <> P66 
PA2 <—-> VDDI 
PA3 <> P65 
PA4 <> P64 
PAS <—> P63 
PA6 / DREQO* <—> P62 
PA7 / DREQ1* <—> Pol 
VDD3 <— > P60 
PBO / IRQO —— P57/ IRQ7 
PB1/IRQI <— > P56/ IRQ6 
PB2 / IRQ2 <—> P55/ IRQS 
PB3 / IRQ3 <— > P54/ IRQ4 


PB4 / TMIOIOA / IRQ4* <> P53 




































































PB5 / TMIOIOB / IRQ5* <> P52 
PB6 / TM11IOA / IRQ6* MN103S77N <> P51 
PB7 / TM11IOB / IRQ7* <> P50 
PCO / DREQO —— VDD3 
PC1 / DREQ1 <> P47 
PC2 /TM12IOA <> P46 
PC3 /TM12IOB <> P45 
PDO / SBI1* / TM14IOB / TM7IO <> p44 
PD1 /SBO1* / TMIS5IOA / TM8IO / SDA1* <—> P43 
PD2 / SBT1* / TM15IOB / TM9IO / SCL1* <> P42 
PD3 / SBIO* / TM13IOA / TM4IO <——> P41 
PD4 / SBOO* / TM13IOB / TMSIO / SDAO* <—> P40 
PDS / SBTO* / TM14IOA / TM6IO / SCLO* <— MEMMOD 
VSS <—— MOD 
VDDI <—— TMOD 
VDD3 <— > P35/SCL2 
VDD3 <—> P34/SDA2 
teeucnen= oo o8 eee senna Gk aes] 
SEUBSRESERE GR RADSZORACZESEZAAEOE 
So eee ee ee ee 
SEERESEEAGSS 296 = ZOERSESRERS 
oa AgkRr~ ae aR =e 8 
° S6e7s55 £o6 Sa5 © 
4 N 
ES “gg hs 
Ss ia a8 
Ou a & a & 


LOFP128-P-1818C ‘Lead-free 


Support Tool 
U In-circuit Emulator PX-ICE103S77 


On-board Development Tools PX-ODB103-DO 














Flash Memory Built-in Type Type MN103SF77R (under development) 
Command ROM (x 64-bit) 1024 K-byte 
Data RAM (x 32-bit) 32 K-byte 
Minimum instruction execution time 16.7 ns (at 2.7 V to 3.6 V, 60 MHz) 
Package LQFP128-P-1818C *Lead-tree 


MAF00015AEM Panasonic 957 


_| MN103$927, MN103S92A 











ll Type MN103S927 (under development) MN103S92A (under development) 
T internal ROM 16 K-byte 32 K-byte 
E internal RAM 2 K-byte SRAM 
o Package LQFP064-P-1414 “Lead-free 
U Minimum Instruction 25 ns (at 3.0 V to 3.6 V, 10 MHz) 

Execution Time *at internal 4 times oscillation used) 
T interru pts ¢ 8 external interrupts 

¢ 18 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error) 

Timer Counter 8-bit timer x 4 


Interval timer, Event counter, Cascading 


16-bit timer x 2 
Interval timer, Event counter, PWM output, Double buffer 





Watch dog timer 

ul Serial Interface Tow UART (full duplex) / synchronous interfaces selective 

I/O Pins 1/0 41 | exclusive: 11, selective: 30 
| Input | 8 | selective: 8 

fl A/D Inputs 10-bits, 2 inputs: 1, 6 inputs: 1 
Minimum conversion time 1.5 us 

pwn 3-phase PWM output 
16-bit counter, triangular waveform or jigsaw waveform dead time setup, 
Double buffer 
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MN103S927, MN103S92A |_] 


E pin Assignment 
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P45 <—-+] 49 

P46 <—+]} 50 

P47 <— >] 51 

VPP 

VDD 

P50 <— >] 54 

VSS ——]55 

P51 <——} 56 
P52 / PWM00 <——>}] 57 
P53 / NPWM00 <—>] 58 
P54/PWM01 <— >} 59 
P55 / NPWM01 <——>} 60 
P56 / PWM02 <—>] 61 
P57 / NPWM02 <——>} 62 
P62 /PWM10 <—] 63 
P63 / PWM11 <— >] 64 








MN103S927 
MN103S92A 
MN103SF92GBL 
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LOFP064-P-1414 ‘Lead-free 


Support Tool 


P17 /SBO2 
P13 / IRQO7 
P12 / TRQ06 
P11 /IRQO5 
P10 / TRQ04 
P07 / NRST 
VDD 
PVDD 
VSS 
OSCI 
> OSCO 
TEST3 
TEST2 
TEST1 
P87 / ADINI5 
P86 / ADIN14 








E in-circuit Emulator PX-ICE-103892 
En board Debugger PX-ODB103-DO 
T Flash Memory Built-in Type MN103SF92G (under development) 








Type 
ROM 128 K-byte 
RAM 4 K-byte SRAM 





Minimum instruction execution time 


25 ns (at 3.0 V to 3.6 V, 10 MHz) 





Package 


MAF00016AEM Panasonic 


LQFP064-P-1414 *Lead-tee 
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_| MN103$97N 








ll Type MN103S97N (under development) 
ET Command ROM (x64-bit) 512 K-byte 
E Data RAM (x32-bit) 14 K-byte 
U Package MBGA255-C-1 111A *Lead-tree 
U Minimum Instruction 16 ns (at 1.65 V to 1.95 V, 60 MHz) 
Execution Time 
Hl Interrupts *RESET * IRQ x 11 *NMI °¢ Key input ¢ Timer x 40 ¢ Input capture x 16 * PWM x 5 «SIF x 17 
¢DMA x 12 * WDT * A/D ° System error 
ET Timer Counter 8-bit timer x 8 


Reload-down count 
Cascade connection possible (usable as a 16-bit to 32-bit timer) 


8-bit timer with PWM x 8 
Reload-down count 
Cascade connection possible (usable as a 16-bit to 32-bit timer) 
PWM generating function 


16-bit timer x 6 
Up-down count 
Input capture function 
PWM generating function 
Compare/capture register 2-ch. 


16-bit timer x 6 
Reload-down count 


Watchdog timer x 1 
U DMA Controller Number of channels: 4 


Unit of transfer: 8/16/32 bits 

Max. Transfer cycles: 65535 

Staring factor: external interrupt, timer factor, PWM factor, serial transmission / reception factor, 
A/D conversion finish, software factor 

Transfer method: 2-bus cycle transfer 

Adressing modes: fixed, increment, decrement 

Transfer modes: word transfer, burst transfer, intermittent transfer 


E Serial Interface Serial 0, 1, 3 to 6: start-stop synchronization / synchronization commonly used, 6 lines 


Serial 2: start-stop synchronization / synchronization commonly used: 16 bytes containing transmission/reception FIFO 
I2CO: °C serial interface, multi master transmission/reception function 





I/O Pins /0 170 | *Common use 

| Input | 25 | ¢ Common use 
WoaDinpus  —~S~=~«d RK SCH 
PPWM ————~—~—Ci Abit resolution x S-che 
Pick ————Citi«~*«B HHA TB-Ch.-+ 1G-DItx G-ch. (common Withtimer) 
FoocR —i—i—‘“—t~s~sSC*siéidG HL HD-Ch. (Common with timer) 


T timer Synchronous Output 4-bit (synchronous output) x 2-ch. 
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MN103S97N 1] 
i Electrical Characteristics 






























































Limit 
Parameter Symbol Condition Unit 
typ max 
VDD = 1.95 V 
IDD1 VDDB, VDDH, AVDD = 3.6 V 55(TBD) | 85(TBD) mA 
Operating Supply current Se 
P gOCrrd VDD = 1.95 V 
IDDH1 VDDB, VDDH, AVDD = 3.6 V 10(TBD) | 20(TBD) mA 
fosc = 15 MHz, PLL = ON 
VDD = 1.95 V 
ane VDDB, VDDH, AVDD = 3.6 V 1S0(TBD) | uA 
fosc = oscillation stopped 
Tj = 85°C 
Supply current at STOP VDD -195V 
eT VDDB, VDDH, AVDD = 3.6 V 5(TBD) rr 
fosc = oscillation stopped 
Tj = 85°C 
(Ta = —20°C to +85°C , VSS = AVSS = 0.0 V) 
A/D Converter Proformance 
Limit 
Parameter Conditon Unit 
min typ | max 
Resolution 10 Bits 
A/D coversion absolute error +7(TBD) | LSB 
A/D coversion relative error A/D Conversion clock = 5 MHz +4(TBD) | LSB 
A/D coversion time 2.4 Us 




















MAF00017AEM 


Panasonic 


(Ta = -20°C to +85°C , AVDD = 3.0 V , AVSS = 0.0 V) 
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Pin Assignment 


> |e 
a 
ioe) 


PP4 / PP7/ PQS / PQ7/ PPS / PRS / PR7/ PSS / PTO/ 
D7 D13 D15 D5 TM2210B J TM23I0B BG Al6 
PQ1/ PQ6/ PR4/ PR3 / PS3 / PS2 / PUS / 
D9 D14 TM22IOA} TM21IOBh WE2 WDOVF 
6 


A - £ BZA VW WA 8 


A24/ 
KIS5 

PQ3 / PRI / PS1 PUI / PU3/ PT1/ PO3 / 
Dil TM20I0B A20/ A22/ Al7 D19/ 
Kil KI3 SBI 
PP6 / PQO/ PQ4/ PS4 / PRO / PO1/ P04 / 
D D8 D12 WE3 TM201IOA D17/ D20 / 
SBOO SBOI 

BR 


PK4/ 
A4/ 
ADM4 


PLO/ 
A8 / 
ADM8 


PQ2/ PRO / PR2 / PSO/ PO7/ PU6 / 
D10. | TM23I0A] TM21I0A]_ PWM4 D23 / A25 / 
SBI2 KI6 
PJ4/ PS6 / PIl/ P06 / 
DK VDDB | VDDB | VDDB | VSS D25 / D22 
SBT2 
PIS / P20/ *| 
RWSEL SYSCLK VDDH | VDD VDD SBI4 N.C VDDB 
[ VREFH] (VDDBI 
PGS / PB / P31 / P24 / P22/ 
AVDD | AN21 CS3 VDDH | VDD IRQI SBO5 SBT4 
PG2 / PG4 / PG6 / P33 / P34 / 
AN18 | AN20 AN22 VDDH | VDD IRQ3 IRQ4 VDDH 
PF4 / PFO / PF6 / *3 | P35/ *3 *3 | P32/ 
ANI12 ANS ANI4 VDDH N.C IRQS N.C N.C IRQ2 
PF2 / PE4 / PE6 / P82 / P37/ P50 / P30/ 
AN10 AN4 AN6 SY0OT2| VSS VSS VSS IRQ7_ | NMIRQ| MMODi1]  IRQO 
PFT / PBI / P80/ P66 / P72/ *6 | P70/ P53 / P42 / 
ANI5 SYOOTO| TM36I0J TM12I0] N.C | TMIOIO} MMODO | FRQSO | IRQIO 
[TRCD1] 
P62 / *6 *3 | P52/ PS1/ P40 / 
TM32I0 N.C | EXMOD]) EXMODQ _ IRQS8 
[EXTRG]] 
1 *6 
c 
*6 


EE 
Nw oO ve) _ & 


* 
N 


Z 
Qa 
< 
n 
n 


= 


PO OO YY &  f& 


Si 
= 
fo 
Qs 
2 
fo 


PD3 / PD1/ PAO/ P84 / P74 / P73 / 
TM25IOB | TM24IOB ADTRG SY1OTO} TM14IO} TM13I0 
PC1 PDO / P85 / P63 / 
AVSS_ | TM24IOA SY10T1} TM33I0 TDO N NRST FRQS1 N.D 
[TRCST ] 
PC3 / PD2 / PC4/ P87 / P86 / P75 / *6 P60 / ; 
PWMO | TM25IOA} SDAO SY10T3} SY1OT2] TMI5IO N.C TM3010 N.C TMS TRST CKSEL / 
[TRCDO ] [TRCD3 ] P55 
PC2 PCO PB2 / PBO / P83 / P81 / P71 / P67 / P61 / *6 
N.D TM2I0 / SY0OT3} SYOOT1} TMI1IO] TM37IO} TM31IO N.C TDI LON N.D 
PWM3 [TRCD2] 


me a2 it 1 8 7 6 


Perspective 


v 
———- 


MBGA255-C-1111A *Lead-free 








TCK 
4 


= 
\O 
Nn 
SS) 


* ND has an electrode (pin) but NC is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board. 
Each of VDD, VDDB, VDDH, and VSS has multiple electrodes (pins). Connect the same electrode names to the same power supply. 
[ ]: Not available with MN103S97N. 

*1 Connect the K4 pin to the VDDH power for the MN103SF66R. 

*2 Connect the K16 pins to the AVDD power for the MN103SF66R. 

*3 D4, G3, G4 and G6 pins have signal electrodes for the MN103SF66R. Perform the necessary pin processing. 

*4 F1 pin should be pull-down, or pull-up to the VDDH power for the MN103SF66R. 

*5 E1 pin should be open for the MN103SF66R. 

*6 A5, B4, B6, C4, C6, C7, D5 and EG pins are debugging pins. Perform the necessary pin processing. 
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MN103S97N LI 








Support Tool 

El On-board Development Tools PX-ODBAMD (on-board debug unit) 

Flash Memory Built-in Type Type MN103SF66R (under development) 
Command ROM (x 64-bit) 1024 K-byte 
Data RAM (x 32-bit) 40 K-byte 


MAF00017AEM 





Minimum instruction execution time 


16 ns (at 1.65 V to 1.95 V, 60 MHz) 





Package 


Panasonic 


MBGA255-C-1111A “Lead-free 
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964 Panasonic 


The AM33 (MN103E) series is a group of 32-bit microprocessors suitable for 
multimedia uses such as movie, voice, graphics and communication. 
Its C-language-oriented architecture and C compiler which optimizes and 


outputs instruction code realize high performance with minimum power consumption. 


High system performance is attained by enhanced data processing capability 
by DSP commands and high data transmission capacity by adoption of a 
crossbar switch. 
Features 
@ 32-bitRISC architecture 
Upward compatible AM3 (MN103) microprocessor 
Enhanced OS support function by MMU 
Built-in DSP commands 
@ Elimination of bus bottleneck by the crossbar switch 
2-bus configuration consisting of highly expansible general-purpose bus 
and high-speed bus 


M330 ni 
SERIES 





— Series 


_| MN103E010HRA, MN103E040HYB 








i Instruction Cache 16 K-byte (4-way, set-associative) 
E bata Cashe 16 K-byte (4-way, set-associative) 


ET SRAM Used by Both 16 K-byte 


Instructions and Data 


Package BGA292-P-2727 “Lead-free FLGA424-C-1717 “Lead-free 
i Minimum Instruction 7.5 ns (at 1.8 V tolerance = + 5%, 133 MHz) 


Execution Time 





Interrupts ¢ XIRQ x8 *NMI ¢ Timer x 14 * DMAC x4 * WDT «A/D * SIOX6 * PC X2 @ IrDA * Softmodem 
¢ Realtime clock * Asynchronous bus error 
i Timer Counter 8-bit timer x 4 (all down counters) 


Cascade connection possible (usable as a 16/24/32-bit timer) 
Timer output possible (Duty = 1:1) 

Internal clock source or external clock source selectable 
Selectable as a serial interface clock 


16-bit timer x 7 (down counters) 
Cascade connection possible (usable as a 32-bit timer) 
Timer output possible (Duty = 1:1) 
Internal clock source or external clock source selectable 
Partially selectable as a serial interface clock 


16-bit timer x 1 (up counter) 
Internal clock source or external clock source selectable 
Input capture function (rising edge, falling edges, or both selectable) 
PWM generating function (compare/capture register x 2 contained) 


Watchdog timer x | 
Hi DMA Contoroller Number of channels: 4 


Transfer unit: 1/2/4/16 byte 

Maximum number of bytes transferred: 1Mbyte 

Start factor: External request, interrupt, software 

Transfer mode: 2-bus cycle transfer 

Transfer mode: Batch transfer, intermittent transfer 

Addressing mode: 

Source/destination each fixed, increment/decrement specification possible 
Increment/decrement automatically executed according to the transfer unit 


A Serial Interface UART/synchronous (co-used) x 2-ch. 
UART (with CTS control) x 1-ch. 


I/O Pins /O 34 | «Common use : 33 
i FPU (floating point unit) ¢ Data types complying with the IEEE754 standard supported 


¢ Round to the nearest mode complying with the IEEE754 standard supported 

¢ 32 single-precision floating point operation registers (FSO0-FS31) 
These can also be referenced as 16 double-precision floating point operation registers (FD0-FD30) 

¢ Floating point operation exceptions (5 types) and floating point unload instruction exceptions complying with the 
IEEE754 standard supported 


i Memory Management 32-entry full-associative TLB loaded (instructions/data separated from each other) 
Function Address conversion by paging (page size: 1 K-byte. 4 K-byte, 128 K-byte, 4 M-byte variable) 


i On-chip Bus Controller Concurrent access from three types of master devices to four types of slave devices possible 


766 Panasonic MAF00006EEM 


MN103E010HRA, MN103E040HYB _ 


E System Bus Interface External memory space allocation to 8 banks possible 

The external interface can use the built-in memory, RAM, ROM, SDRAM interfaces 
E Memory Bus Interface SDRAM directly connected interface contained 
E Soft Modem Interface ¢ Interface with an external AFE (analog front end) 


Supply current 


¢ Output data parallel-serial conversion, input data serial-parallel conversion 
¢ Send/receive FIFO contained (16-bit width, 16 steps) 

¢ NCU control via the parallel IO port 

Real-time Clock ¢ Clock/calendar function 


¢ Interrupt: periodic, alarm, update ended 


¢ BCD/binary accommodated 


¢ Leap year automatic correcting function 
¢ 24-hout/12-hour selectable 
¢ Daylight saving time mode accommodated 


a A/D Converter ¢ 10-bit charge re-distribution mode (error: +4LSB) 
¢ Number of channels: 8-channel 
E IrDA Interface ¢ IrDA 1.0 SIR (-115.2 Kb/s, half-duplex) 


¢ IrDA 1.1 MIR (0.576, 1.152 Mb/s, half-duplex) 

¢ IrDA 1.1 FIR (4.0 Mbp/s, half-duplex) 

¢ UART (-1.5 Mbp/s, full-duplex) 

¢ 48 MHz clock input (baud rate generating function contained) 


°c Interface 2 ports 


Master-slave interface (multi-master supported) 


3.3 V interface (open drain output) 


i Electrical Characteristics 
























































Limit 
Parameter Symbol Condition Unit 
min | typ | max 
VDD18 = 1.8 V ; VDD33, PVDD, AVDD, RVDD = 3.3 V 
Operating supply current Ibpisa - - 460 | mA 
fOSC = 33.33 MHz (core 133 MHz) ; FRQS[1:0] = 0.0 ; Output open 
VDD18 = 1.89 V ; VDD33, PVDD, AVDD, RVDD = 3.465 V 
Supply current at stopping Ibpisp - - 50 mA 
fOSC = Stop ; FRQS[1:0] = 0.0 ; Output open ; Tj = 70°C 
(Ta = —20°C to +70°C) 
A/D conversion performance 
Limit 
Parameter symbol Condition : Unit 
min | typ | max 
Resolution - - 10 Bit 
A/D conversion relative error VREFH = 3.3 V - - +4 | LSB 
A/D conversion differential non-linear error Conversion reference clock = 4.166 MHz = z +4 | LSB 
A/D conversion time 2.6 - - Us 























MAFO0006EEM 


(Ta = —20°C to +70°C, AVDD = 3.3 V + 0.165 V, AVSS = 0 V) 


See the next page for pin assignment and support tool. 
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Pin Assignment 


Perspective 
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SS 
ND 


ND 
SA27 | SA26 | SA24 VDD33 | VDD18 
eres 











FLGA424-C-1717 “Lead-free 


* ND has an electrode (pin) but N.C. is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board. 
* The NDs on the four corners are the lands intended for reinforcement. You are required to connect them to the PCB. 


* NP (No pin.) has no electrode. 
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MN103E010HRA, MN103E040HYB 


pin Assignment(Continue) 


Perspective 


ss 


TRCD6| TRCD1| TDO ee P1042] | PI03[2]| sBIo | sBo1 | SBT1 | SBT2 ie XIRQI| XIRQ4| XIRQS5| PIO0{0] | PIO0|4]| AVDD | AN4 | AVSS | VREFH| 3() 








TRCD3 | EXTRG) TCK_ | PIO4[0] |PIO3[0] | PIO3[3]| SBOO | SBII SBI2 | XIRQO | XIRQ2 | XNMI| XIRQ7 | PIOO[2]| PIOO[6] | AN6 | AN2 | ANI | PIOL[2]) PIOS[O] 19 


TRCD7 | TRCD4| TRCDO| TDI | TMS | PIO4{1] | PIO3[1] | PIO3[4]; SBTO | SBO2 |XRESET| XIRQ3]| XIRQ6 | PIOO[1]|PIOO[5] | ANZ | AN3 | ANO | PIOI[1]| PIOS[2] 18 





MD0O | TRCD2|TRCD5) VSS | VSS_ | PIO4[3];}VDD18}/VDD33|} VSS |VDD18/VDD33| VSS _ | PIOO[3]}| VSS |PIOO[7] | ANS | PIO1[0] | PIO1[3] | PIOS[1]| CLK48 17 














































































































MD13 ae TRCST | VSS vss |PIOI[4]] SD3 | SDO | 16 
Mb3 | MD14| MD15| VSS sD2 | spi | sp6 | sp4 | 15 
sdcki | MD2 | MDI | VD33 vpp33| Ssps | sp9 | sD7 | 14 
MDS | MDI1 | MD12| VD18 vss | vss | vss | vss | vss | vss vss | sp8 | sp12] SD10 | 13 
Mbs | MD10| MD4 |VDD33 vss | vss | vss | vss | vss | vss VDD18] SD11 | SD1S | SD13 | 12 
Mb7 | MD6 | MbD9 | VSS vss | vss | vss | vss | vss | vss vpp33| sD14 | SD17| SD16 | ] ] 
MDK |XMCAS| XMBEO|VDD33 vss | vss | vss | vss | vss | vss VSS | SD23 | sp18 | SD1I9 | 1() 
XMBEI|XMWE| MA12 | VSS vss | vss | vss | vss | vss | vss VDD18| S21 | SD20 | sD22 | (QO 
SDCLK| SDCKE|} MA11 |VDD18 vss | vss | vss | vss | vss | vss vss | SD25 | SD24 | sD26 | (8 
XMRAS| XMCE1| MA13 | VDD33 VDD33| SD29 | SD27 | sD28 | ()7 
XMCS0| MA14| MA7 |VDD33 XSCS2| XSAS | SD30 | SD31 | (6 
MAO | MA8 | MAI | VSS vss_|XSCS3] XSCS0|XSCS1| ()5 





MA10 | MAO | MA4 | VSS | VSS SA22 | VDD18|/VDD33| VSS |VDD33); SAO | XSBR | XSRE | VDD18/VDD33;} VSS | VSS_ | XSCS6 | XSCS4 | XSCS5 04 





MA6 | MAS | SA31 | SA26 | SA23 | SAI9 | SAI6 | SAI13 | SAD | SAIO | SAI | XSBG |PIO2[4] | PIO2[3]|PIO2[0] | VSS |XSWE3)| XSWEO | XSCS7|RCLKI 03 





TCP 
MA2 | MA3 | SA28 | SA25 |; SA21 | SA18 | SAI5 | SAI2 | SA8 SA6 | SA2 | SSZO |SRXW | PIO2[2]| PIO2[1] aa PWROK)| XSWE2 | XSWEI | RCLKO 02 
SA30 | SA29 | SA27 | SA24 | SA20 | SAI17 | SA14 | SAI1 | SA7 SA5 SA4 SA3 | SSZ1 | XSDK ae OSCO| OSCI | PVSS | PVDD | RVDD Ol 
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BGA292-P-2727 «Lead-free 


Support Tool 
FROM Emulator PARTNER-ETII (KMC product) 


On-board Development Tools §PX-ODB103E-J (On-board debug unit) 


PX-ODB-AMT-20 (Trace unit) 
PARTNER-J (KMC product) 
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_| MN103E0600YD 








Hl Type MN103E0600YD (under development) 
U Instruction Cache 16 K-byte (4-way, set-associative) 
Hl Data Cashe 16 K-byte (4-way, set-associative) 


E Package MLGA239-C-1111 
Gl Minimum Instruction 7.5 ns (at 1.8 V tolerance = +5% , 133 MHz) 


Execution Time 


U Interrupts ¢ XIRQ x 8 * NMI * Timer x 14 * DMAC x 4 * WDT *SIOx 6 *2C x2 © Asynchronous bus error 
U Timer Counter 8-bit timer x 4 (all down counters) 


Cascade connection possible (usable as a 16/24/32-bit timer) 
Timer output possible (Duty = 1:1) 

Internal clock source or external clock source selectable 
Selectable as a serial interface clock 


16-bit timer x 7 (down counters) 
Cascade connection possible (usable as a 32-bit timer) 
Timer output possible (Duty = 1:1) 
Internal clock source or external clock source selectable 
Partially selectable as a serial interface clock 


16-bit timer x | (up counter) 
Internal clock source or external clock source selectable 
Input capture function (rising edge, falling edges, or both selectable) 
PWM generating function (compare/capture register x 2 contained) 


Watchdog timer x | 
U DMA Contoroller Number of channels: 4 


Transfer unit: 1/2/4/16 byte 

Maximum number of bytes transferred: 1 Mbyte 

Start factor: External request, interrupt, software 

Transfer mode: 2-bus cycle transfer 

Transfer mode: Batch transfer, intermittent transfer 

Addressing mode: 

Source/destination each fixed, increment/decrement specification possible 
Increment/decrement automatically executed according to the transfer unit 


ll Serial Interface UART/synchronous (co-used) x 2-ch. 
UART (with CTS control) x 1-ch. 


I/O Pins /0 19 | «Common use : 19 
fl On-chip Bus Controller Concurrent access from three types of master devices to four types of slave devices possible 


Pan ni 
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MN103E0600YD I 


ul System Bus Interface External memory space allocation to 8 banks possible 
i Memory Bus Interface SDRAM directly connected interface contained 
°c Interface 2 ports 


Master-slave interface (multi-master supported) 
3.3 V interface (open drain output) 


U Electrical Characteristics 
Supply current 





Limit 
Parameter symbol Condition ; Unit 
min | typ | max 








VDD18 = 1.8 V ; VDD33, PVDD = 3.3 V 
Operating supply current IppIsA - - 460 | mA 
fOSC = 33.33 MHz (core 133 MHz) ; FRQS[1:0] = 0.0 ; Output open 





VDD18 = 1.89 V ; VDD33, PVDD = 3.465 V 
Supply current at stopping Ibpisp ~ - 70 mA 
fOSC = Stop ; FRQS[1:0] = 0.0 ; Output open ; Tj = 70°C 























(Ta = -20°C to +70°C) 


See the next page for pin assignment and support tool. 


MAF00011CEM Panasonic 971 





p 


Z12 


in Assignment 


ND 


PV 
O 


SS 
SCI 


‘< 


= 


SA12 


S 


as) 


Al7 
SA19 


SA23 


A22 | SA24 


C D E F GH JK LM N PR T 


XSCS5 | XSCS2 | SD31 | SD27 | SD21 | SD17 


SCSO0 | XSCS7} SD28 | SD29 SD4 SD7 | XI 
sem SD26 | SD24 | SD23 SD18}SD14| SD9 = sm ow a 
CS1| VDD33 SD16 |VDD18} SD10 | SDS | XIRQ5|PIO1 
VSS | SD30] VSS bo 
VDD33 VSS _ | XIRQ3|SBT2 |SBO2 SBI2 
re wo [e Poo |e VDD18| PIO1[5] | PIO2[7] | PIO2[5] SBI1 
xp | xp | wp | np | xo VDD33 PIO2[3] | PIOL[7 SBIO 
2 fm || off 
[= l=f~ 


woonsfns MD15} TRCST | TRCD 
Sch: ND 


ona 
eC 
a er| 


as 
a 
es) 


PIOO[1] | XSCS4 
0[2] 


PIO 


n 
es) 
a 


SAO 


PIO2 


© 
& 


thy 
V 
Ss 


A10 


SA13]S 


SA7 | SA8 se 


ni 


VSS 
DD33 
VSS 
DD33 
VSS 
Al5 
MA1 





Perspective 


* ND has an electrode (pin) but NC is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board. 


* The NDs on the four corners are the lands intended for reinforcement. You are required to connect them to the PCB. 


* NP (No pin.) has no electrode. 
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Support Tool 
U ROM Emulator PARTNER-ETII (KMC product) 


ET On-board Development Tools PX-ODB103E-J (On-board debug unit) 


PX-ODB-AMT-20 (Trace unit) 
PARTNER-J (KMC product) 
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AM 22-1 
SERIES 





The ARM7 (MN1A7) are 32-bit microcomputers with the ARM7TDMI as the core in the ARM nn MN1A7) Series 
RISC processor family being accepted as the de facto standard in the mobile communication 


field centering around the portable telephones. 
The series features excellent balance between high performance and low cost and power 
consumption, realizes high code density (also supporting 16-bit instruction set) while providing 
a variety of peripheral functions to cope with a wide range of applications including multi- 
media equipment. 
Features 
@ 32-bit ARM7TDMI architecture 
simple, high-efficiency instruction set 
High code generation efficiency using ARM 32-bit and thumb 16-bit instructions 
High-speed instruction execution by ARM7TDMI architecture in 3-stage pipeline 
configuration 
High-speed execution of branch instruction 
@ Rich development environment thanks to abundant middleware, OS and 
design support tools 


B Application 


oN 
on 





aie 
met OZ? 


_| MN1A7T0200 


Ei Type MN1IA7T0200 
H ROM (x8-bit / x16-bit / x32-bit) Max. 16 M in total 
RAM (x8-bit / x16-bit / x32-bit) External ROM and RAM 


i Minimum Instruction 100 ns (at 2.3 V to 2.7 V, 20 MHz) 
Execution Time 
i Interrupts *RESET ¢ IRQO to5 *NMI ¢ Timer 0 to 9 underflow ¢* Timer 8 to 9 compare capture A 


¢ Timer 8 to 9 compare capture B ° Serial ch.0 to 2 transmission ¢ Serial ch.0 to 2 reception 
¢ Serial ch.0 to 2 in communication state ¢ Serial ch.0 to 2 modem status ¢ Serial ch.0 to 2 character 
¢ Serial ch.3 to 4 transmission °¢ Serial ch.3 to 4 reception * WDT ¢ A/D conversion finish 


El Timer Counter Timer counter 0: 16-bit xX 1 (interval timer, event count, interrupt, A/D conversion trigger) 
CIOCK SOULCE sersestseeseeeeeees PSO underflow; PS1 underflow; external clock 
Interrupt SOULCE +++ timer counter 0 underflow 


Timer counter | to 6: 16-bit x 1 (interval timer, event count, timer output, interrupt) 
CIOCK SOULCE verseseseeseseeeeees PSO underflow; PS1 underflow; external clock 
Interrupt SOUrCE s+ timer counter 1, 2, 3, 4, 5 or 6 underflow 


Timer counter 7: 16-bit x 1 (interval timer, event count, timer output, interrupt) 
CIOCK SOULCE versestseeseeeeeees PSO underflow; PS1 underflow; external clock input; timer 6 cascade input 
Interrupt SOULCE ++ timer counter 7 underflow 


*: timer counter 6 or 7 can be changed in configuration into a 32-bit timer counter. 


Timer counter 8: 16-bit x 1 
(interval timer, event count, output compare, PWM output, one-shot output, input capture, interrupt) 
CLOCK SOULCE versesrseeeeseeeeees PSO underflow; PS1 underflow; external clock input 
Interrupt SOULCE «++ timer counter 8 underflow; coincidence with compare capture A or at capture; 
coincidence with compare capture B or at capture 


Timer counter 9: 16-bit x | (interval timer, event count, output compare, PWM output, one-shot output) 
CIOCK SOULCE versestseeeeseeeeees PSO underflow; PS1 underflow; external clock input 
Interrupt SOULCE +++ timer counter 9 underflow; coincidence with compare capture A or at capture; 
coincidence with compare capture B or at capture 


Pre-scaler counters: 2 lines 


A Serial Interface Serial 0, 1, 2 (UART): 5-, 6-, 7-, 8-bit x 3 
CIOCK SOULCE vrrseseseeseseeeeees baud rate generator; IOCLKH; external clock 


Serial 3, 4 (SSI): 4- to 16-bit x 2 


Clock SOUrCE sss IOCLKH; external clock 
I/O Pins l/0 40 | »* Common use 
Woainputs  —~S~«dHK 
PPWM bit Dh 
MCR BIR 
ocr 16-bit x 2-ch. 
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i Electrical Characteristics 
A/D Characteristic 


























Limit 
Parameter Symbol Condition Unit 
min | typ | max 
Resolution 10 Bits 
A/D conversion absolute error ne LSB 
VREFH = 3.0 V VREFL = 0.0 V 
A/D conversion relative error Ae) LSB 
A/D conversion clock = 6 MHz 
A/D conversion time 2.0 24 Us 























(Ta = 25°C, AVDD = 3.0 V, AVSS = 0 V) 
pin Assignment 











Perspective 
[Se 
ee | 
82 86 90 94 102 106 110 118 122 
TDO D2 D5 D8 D15 D18 D21 D28 D31 N 
NC NC 
84 96 92 104 108 112 114 119 123 
DO D10 D7 D16 D20 | D23 D25 D29 BS1 M 





69 80 76 91 99 100 111 107 116 121 125 126 124 
OSCO |} TDI |JMOD| D6 D12 D13 D22 | DI9 | D26 D30 AO Al BSO L 





70 79 87 85 95 of 105 113 117 131 129 130 128 
OSCI | TMS D3 D1 D9 Dil D17 | D24 | D27 AS A3 A4 A2 K 


75 73 74 89 101 135 137 134 133 136 
TMOD |TREQA|TREQB| D4 D14 | VDD3;} VDD | VDD | A8 A10 A7 A6 A9 J 





71 65 64 58 139 141 142 140 
TACK NRESET) NSKP |TM9IA | VDD3 | GND | GND | GND | VDD | All | A113 Al4 Al2 H 


53 61 62 60 147 145 146 144 
TMB8IA JT[M80B|TM80A| TM20 | VDD3 | GND | GND | GND | VDD | A18& | Al6 Al7 Al5 G 


59 a2. 54 56 153 151 149 150 152 
TMI1O |TM8IB [[T[M9OB|TM9IB | VDD3 | VDD3| VDD | VDD | A23 A21 | Al9 A20 A22 F 





55 47 49 48 44 24 Ze 12 155 163 157 158 156 
TM9OA| TM70 | TMII | TMOI | TMS50 | NRTS2) SIN2 |NRTSO} NCSO | NWE2} NCS2 | NCS3 | NCS1 E 
























































67 150 139 137. + (133 ~/28 is. |ie (8 ios. 460. — ea: “160 
x1 | TM2I \VREFL| ANO | AN4 |Naprrc|NRTS1| SINI INCTSO|NWE3|NWEO|NWE1| NRE | D 
66 |45 135. +131 +2129 ~«123 i9 (14 |lo /2 6 3 
xo |TM6O| AN2 | AN6 | AVDD |scLxin2] SoUTI NCTS1| SINO |NIRO4|NIROI |NIRQ3 Cc 
33 (34 +(|30 +2 (2 £In (7 5 1 
MV REFH| AN3 AN7 |SOUT2! NCTS2 |SCLKINO NIRQO | NIRQ2 | NNMI B 
NC 40 (36 132. «+|81 77 (i B41 43 NC 
AVSS | ANI ANS TCK. | NTRST |SCLKIN1| SOUTO | TM30 | TM4O0 A 
1B 2 11 © 10 9 8 7 6 5 4 3 2 1 


FLGA152-C-1111 *Lead-tree 


Support Tool 
i In-circuit Emulator Advice (YDC product) (applicable to 16- or 8-bit bus mode), UniSTAC (Sophia Systems Co.,Ltd. product) 


ki On-board Development Tools Multi-ICE (ARM product), JEENI (Embedded Performance Inc. product, TOYO Corporation dealings) 


9 


Logic Analyzer (Agilent Technologies product) 
NEXTICE for ARM7(Computex Co., Ltd. product) 


FROM Emulator PARTNER-ETII (KMC product) 
NEXTICE for ARM7(Computex Co., Ltd. product) 
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000 ai 
SERIES 





The MN1500 Series could be called the standard for 4-bit microcomputers. In addition 
to the general purpose I/O ports, this series also provides numerous peripheral 
functions for analog interface such as LCD drive, fluorescent display, telephone, etc., 
and meets to wider range of applications. IIN1500 Series 
Features 
@ 4-bit Standard Microcomputer 
Execution speed: 1 us to 2 us (4 MHz) 





Maximum ROM capacity: 16 K-byte 
RAM: 64 to 512 nibbles 
Package: 20 pins to 100 pins 
@ Large Family Line-Up 
With analog interface for household apparatus, remote control, telephone, TV 
channel selection, FLP display and LCD drive. 
@ Application in ASICs 
The standard CMOS core is now being applied in ASICs. 


B Application 





_| MN15G1601 








type MN15G1601 
FT Rom (x8-bit) 16K 
EH RAM (x4-bit) 512 
i Package LOFP064-P-1414 *Lead-free 
Number of Instructions 103 
inimum Instruction 5 us at 1/4 frequency dividing (at 3.0 V to 5.5 V, Z 
i M Instruct 0.5 1/4 f dividing (at 3.0 V to 5.5 V, 8 MHz) 
Execution Time 1.0 us at 1/4 frequency dividing (at 2.4 V to 5.5 V, 4 MHz) 


2.0 us at 1/8 frequency dividing (at 2.0 V to 5.5 V, 4 MHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.3 V. 


i Interrupts *RESET ¢IRQI * IRQ2 * IRQ3 
i Timer Counter Timer counter 0 : 8-bit x 1 
(event count, pulse output, simple pulse width meausurement, PWM output, remote control carrier output) 
CIOCK SOULCE versestseeseseeeeees 1/2, 1/8, 1/32, 1/128 of system clock frequency; 1/1, 1/4, 1/16, 1/64 of XI(OSC) 


oscillation clock frequency 


Timer counter | : 8-bit x 1 (event count, pulse output, remote control carrier output) 
CIOCK SOULCE sess 1/2 of system clock frequency; 1/1, 1/2'* of OSC oscillation clock frequency; 
1/1, 1/2° of XI oscillation clock frequency 
Possible 16-bit cascade connection with timer counter 0 


Timer counter 2 : 8-bit x | 
(event count, pulse output, simple pulse width meausurement, PWM output, remote control carrier output, 
one-shot timer output, trigger start PWM output, trigger start timer output) 
C]OCK SOULCE sees 1/2 of system clock frequency; 1/1, 1/2 of OSC oscillation clock frequency; 
1/1 of XI oscillation clock frequency; TCI input 


Timer counter 3 : 8-bit x | (event count, pulse output, remote control carrier output, high-functional PWM output) 
CLOCK SOULCE sees 1/2 of system clock frequency; 1/1, 1/2 of OSC oscillation clock frequency; 
1/1 of XI oscillation clock frequency; TCI input 


Possible 16-bit cascade connection with timer counter 2 





Watchdog timer 

T Serial Interface Serial : 8-bit x 1 (synchronous type) 

C]OCK SOULCE sees 1/1, 1/2 of system clock frequency; SBT pin input 

I/O Pins /O 35 | *Common use : 31 * Specified pull-up resistor available : 27 (software programmable) 

¢ Specified output architecture available : Nch open drain / push-pull : 31 (software programmable) 
i A/D Inputs 10-bit x 8-ch. (with S/H) 
q LCD 30 segments x 4 commons (1/2 , 1/3 , 1/4 duty) 
T Zero-Cross Inputs I 
i Special Ports Buzzer output (1 kHz, 2 kHz, 4 kHz : fosc = at 4 MHz) 
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E Electrical Characteristics 



































Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 
IDD1 fosc = 8 MHz (1/8 dividing) 1.8 3.5 mA 
Operating supply current IDD2 fosc = 4 MHz (1/8 dividing) 2 2 mA 
IDD3 fosc = 32.768 kHz (1/8 dividing) 9.0 20 WA 
IDD4 fosc = 4 MHz (1/8 dividing) 0.3 0.6 mA 
Supply current at HALT 
IDDS5 fosc = 32.768 kHz (1/8 dividing) 1.5 8.0 WA 
IDD6 ACZ = 1/2 VDD, Ta = 25°C 4.0 10 WA 
IDD7 ACZ = 1/2 VDD, Ta = -40°C to +85°C 30 WA 
Supply current at STOP 
IDD8 Ta = 25°C 1.0 | uA 
IDD9 Ta = -40°C to +85°C 5.0 WA 























(Ta = -40°C to +85°C, VDD = 5.0 V, VSS = 0 V) 


T pin Assignment 
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SEG16 P62/TCO 
SEGI7 P61/START 
SEGI8 P6O/NIRQ 
SEG19 P33/key7 
SEG20 P32/BZ/key6 
SEG21 P31/NTCI/key5 
COMO <— P30/ACZ/key4 
COM1 <— MN15G1601 P23/SBT/key3 
COM2 <— P22/SBO/key2 
COM3 <— P21/SBI/key1 
SEG22/AD0 P20/NSYNC/key0 
SEG23/AD1 P13/PWMO3 
SEG24/AD2 P12/PWMO2 
SEG25/AD3 P11/PWMO1 
SEG26/AD4 P10/PWMO0 
SEG27/AD5 O P03 
Vek i ie ea a ol hf 
FRABRADOSSOOKSZa2SE8 
Seer ea ee ee 
OO 
aa 
LOQFP064-P-1414 *Lead-tree 
Supportlool 
i In-circuit Emulator PX-ICE1500 + PX-PRB15G1601-LQFP064-P-1414 
EPROM Built-in Type Type MNISGP1601 
ROM (x 8-bit) 16K 
RAM (x 4-bit) 512 
Minimum instruction execution time 0.5 us at 1/4 frequency dividing (at 3.0 V to 5.5 V, 8 MHz) 
1.0 us at 1/4 frequency dividing (at 2.4 V to 5.5 V, 4 MHz) 
2.0 us at 1/8 frequency dividing (at 2.3 V to 5.5 V, 4 MHz) 
Package LQFP064-P-1414 *Lead-free 
MAC00001DEM Panasonic 
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_| MN15G0202 , MN15G0402 











E Type MN15G0202 MN15G0402 

FT Rom (x8-bit) 2K 4K 

EH RAM (x4-bit) 128 128 

E Package SOP020-P-0300D *Lead-tree 
(Conventional Package) (SOP020-P-0300) 

E Number of Instructions 103 

Hl Minimum Instruction 0.5 Us at 1/4 frequency dividing (at 3.0 V to 5.5 V, 8 MHz) 
Execution Time 1.0 us at 1/4 frequency dividing (at 2.4 V to 5.5 V, 4 MHz) 


2.0 us at 1/8 frequency dividing (at 2.0 V to 5.5 V, 4 MHz)* 
* The lower limit for operation guarantee for EPROM built-in type 1s 2.3 V. 


i Interrupts * RESET «IRQ! * IRQ2 ¢ IRQ3 
E Timer Counter Timer counter 2 : 8-bit x 1 (pulse output, PWM output) 


CIOCK SOULCE vrrsestseeseseeeeees 1/2, 1/8, 1/32, 1/128 of system clock; 1/1, 1/4, 1/16, 1/64 of OSC oscillation 
clock 


Timer counter 3 : 8-bit x 1 (pulse output, high-functional PWM output) 
Clock SOULCE sseseseeseseseseees 1/2 of system clock; 1/1, 1/2°, 1/2'* of OSC oscillation clock 


Timer counter 2 can be cascade-connected. 


Watchdog timer 





I/O Pins 1/0 15 | *Common use: 11 ¢ Specified pull-up resistor available : 7 (software programmable) 
¢ Specified output architecture available : Nch open drain / push-pull : 11 (software programmable) 
¢4-ch. LED direct drive available (15 mA / 1.0 V) 


i A/D Inputs 10-bit x 4-ch. (with S/H) 

ET Zero-Cross Input | 

A Special Ports Buzzer output (1 kHz, 2 kHz, 4 kHz : fosc = at 4 MHz) 

i Notes Auto-Reset circuit selectable (none, circuit 1, circuit 2) (mask option) 


Supply current 



































Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDD1 fosc = 8 MHz (1/8 dividing) 1.5 3.0 mA 

Operating supply current 
IDD2 fosc = 4 MHz (1/8 dividing) 2 23 mA 
Supply current at HALT IDD3 fosc = 4 MHz (1/8 dividing) 0.3 | 0.6 | mA 
IDD4 ACZ = 1/2 VDD, Ta = 25°C 3.0 10.0 WA 
IDD5 ACZ = 1/2 VDD, Ta = -40°C to +85°C 20.0 WA 

Supply current at SOTP 

IDD6 Ta = 25°C 1.0 | pA 
IDD7 Ta = -40°C to +85°C 5.0 WA 
Auto reset current consumption IDD8 4.0 8.0 WA 























(Ta = -40°C to +85°C, VDD = 5.0 V, VSS = 0 V) 
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pin Assignment 





( ): Conventional Package 








VDD <M P32 / TCO/ BZ/ key2 
OSC1 <—> P31 / NIRQ/ ACZ/ key] 
OSC2 <m— > P30 / NSYNC / keyO 
VSS <mM—> NRST 
POO <M—> P23 / AD3 
MN15G0202 
PO1 MN15G0402 <mM—> P22 / AD2 
P02 <—M—> P21/ AD1 
P03 <——> P20/ ADO 
PWMOO0 / P10 mm P13 /PWMO3 
PWMOI1/ P11 mS P12 / PWMO2 
SOP020-P-0300D *Lead-tree 
(SOP020-P-0300) 
Support Tool 
E In-circuit Emulator PX-ICE1500 + PX-PRB15G0202 / 0402-SOP020-P-0300 
EPROM Built-in Type Type MN15GP0402 [ES (Engineering Sample) available] 
Note) ¢ Because of a special writing ROM (x 8-bit) 4K 
system, only a particular 
RAM (x 4-bit) 128 


writer model manufactured 





by Data I/O is applicable. Minimum instruction execution time 
¢ The mask option applies 
only to no auto reset circuit. 


(No other options are set.) 


0.5 us at 1/4 frequency dividing (at 3.0 V to 5.5 V, 8 MHz) 
1.0 us at 1/4 frequency dividing (at 2.4 V to 5.5 V, 4 MHz) 





2.0 Us at 1/8 frequency dividing (at 2.3 V to 5.5 V, 4 MHz) 





Package 


(Conventional Package) 


MAC00002CEM 


Panasonic 


SOP020-P-0300D “Lead-free 
(SOP020-P-0300) 
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_| MN15G0804 








T type MN15G0804 
i ROM (x8-bit) 8K 
E RAM (x4-bit) 512 
i Package QFP044-P-1010E “Lead-free 
Number of Instructions 103 
E Minimum Instruction 0.96 ms at 1/4 frequency dividing (at 2.4 V to 5.5 V, 32 kHz) 

Execution Time 1.91 ms at 1/8 frequency dividing (at 2.0 V to 5.5 V, 32 kHz)* 

* The lower limit for operation guarantee for EPROM built-in type is 2.3 V. Vast when using auto reset. 
i Interrupts *RESET ¢IRQI *IRQ2 ¢ IRQ3 
a Timer Counter Timer counter 0 : 8-bit x 1 (event count, pulse output) 
Clock SOULCE sesso 1/2 of system clock frequency; RMO; TCO2; TCI input 


Timer counter | : 8-bit x 1 (event count, pulse output) 
CLOCK SOULCE serreereteeseeeeeees 1/2 of system clock frequency; foutl; TCOO; fx1 
Possible 16-bit cascade connection with timer counter 0 


Timer counter 2 : 8-bit x 1 (event count, pulse output) 
Clock SOULCE sesso 1/2 of system clock frequency; RMO; fx1; TCI input 


Time base timer 


Watchdog timer 





I/O Pins /O 34 | *Common use : 34 ¢ Specified pull-up resistor available : 34 (software programmable) 
¢ Specified output architecture available : Nch open drain / push-pull : 34 (software programmable) 
A LCD 30 segments x 4 commons (1/2, 1/3 , 1/4 duty) 
i Remote Control Output Duty and period are variable. 
i Notes Auto reset circuit selectable (mask option) 
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MN15G0804 I 


i Electrical Characteristics 


























Supply current 
Limit 
Parameter Symbol Condition Unit 
min | typ | max 

IDD1 fx1 = 32.768 kHz (1/8 dividing) when using multiply circuit 3.0 5.0 mA 
Operating supply current mae 

IDD2 fx1 = 32.768 kHz (1/8 dividing) 10 4() WA 
Supply current at HALT IDD3 fx1 = 32.768 kHz (1/8 dividing) 3 15 mA 

IDD6 fx1 = 32.768 kHz 2.0 5.0 WA 
Supply current at STOP 

IDD7 fx1 = Stop 1.0 3,5 WA 
Auto reset power cunsumption IDD9 3.0 6.0 uA 























(Ta = -10°C to +60°C, VDD = 3.0 V, VSS = 0 V) 


pin Assignment 


PAO/SEG21 VLC1/P40 
P93/SEG20 VLC2/P41 
P92/SEG19 VLC3/P42 
P91/SEG18 OUTC 
P90/SEG17 VSS 
P83/SEG16 MN15G0804 XO 
P82/SEG15 XI 
P81/SEG14 VDD 
P80/SEG13 COMO 
P73/SEG12 COMI 
P72/SEG11 COM2 
ON OmuoOontTONN CO 
3 RD 
DRARDDAABAAAEE 
MSmaarSaAAASE 
Thee Aanane 
A. © 
(Ss) 
QFP044-P-1010E “Lead-free 
Support Tool 
In-circuit Emulator PX-ICE1500 + PX-PRB15G1604-QFP044-P-1010E 
T EPROM Built-in Type Type MN15GP1604 
ROM (x 8-bit) 16K 
RAM (x 4-bit) 512 


MACO00003BEM 
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= og 

Uo-e 

Zs ie) 
PT ES i BY ey ae 
Ze EE el Be ee ee OS 
BONS SO Sie 
a oo Oy oe ea oe 











Minimum instruction execution time 


0.96 Us at 1/4 frequency dividing (at 2.4 V to 5.5 V, 32 kHz) 


1.91 Us at 1/8 frequency dividing (at 2.3 V to 5.5 V, 32 kHz) 





Package 


QFP044-P-1010E “Lead-free 
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986 Panasonic 


Development 
Support Tools 


=—— soe Tools 


Hi Development Support Tools 
@ AM1 (MN101) Series of 8-bit Microcomputers 


C Compiler and 


AM1 (MN101C) Series AM13E (MN101E) Series 





AM14 (MN101D) Series 





Assembler ANSI C compiler with extensions for 8-bit microcomputers ( 8-bit internal computation and bit fields within chars) 
Debuggers C source code debuggers for Windows® 
In-circuit emulator supporting real-time debugging with 224 KB ( 944 KB ) of ROM and 16 KB ( 64 KB ) of RAM, trace function, 
Emulator 
break functions, etc. ():MN101E Series 
Middleware ADPCM codec — a 


Software Simulator 





Tool for debugging without the actual 
machine (DebugFactory) 





@ AM2 (MN102) Series of 16-bit Microcomputers 





C Compiler and 


AM22 (MN102H) Series 


ANSI C compiler with linear address space 








Assembler 
Debuggers C source code debuggers for Windows® 
Emulator In-circuit emulator supporting real-time debugging with emulation function for up to 1.8 megabytes 





extended RAM. 


@ AM3 (MN103) Series of 32-bit Microcomputers 


Compiler and 


AM30 (MN1030), AM32 (MN103S) Series AM33 (MN103E) Series 


Conforms to ANSI C compiler 











Assembler Conforms to EC++ compiler 
Debuggers C source code debuggers for Windows® 
Emulator In-circuit emulator supporting real-time debugging with 1 megabyte (256 kilobytes) of ROM and _ 
up to 4 megabytes (1 megabyte) of RAM, trace function, break functions, etc. [( ):MN1030 Series] 
Onboard Onboard debugging environment providing real-time debugging of target device: sitet eerie rotate eae arte 
; ; ; ; fon inch i h frien. 
Debugger This product is effective for field debugging and final evaluation including analog characteristics functions. breakunclions tfacelunclions ete. 
; JPEG decoder / encoder, ADPCM codec, 
Middleware JPEG decoder / encoder, ADPCM codec 





MP3 decoder, AAC decoder, 
MPEG4 decoder, USB host stack, G.726 codec 


*1:This set includes a Computex debugger. 


@ Operating Environment 








Wi 
SUN/SPARC mw 
98 /Me 2000 / XP 
Compiler and 6h. O Cy 
Assembler 
Debuggers and 
Emulator — O O 
* The middleware is independent of operating environment. *1:Solaris 2.6 or later. 
*2:In a DOS box. 
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mM Business Partner for Development Support Tools 


@ AM1 (MN101) Series of 8-bit Microcomputers 


Tool Name 


In-circuit Emulators 


Model Number 


Uni STAC 
MN101C Series 


Description 


Set consisting of in-circuit emulator for MN101C series plus 
Watchpoint debugger for Windows® 95 / 98 / NT. 
Target probe selections for emulation is option. 


Developer 


Sophia Systems and Technology 





Recommended POD 


Yokogawa Digital Computer Corporation 








PJ110 Body : AD250 ae 
Requires PU952 POD common unit. Advice division 

Parallel flash memory Weve Technology Co., Ltd. 
gang programmer Y1000-8T Gang programmer that supports parallel write operations. Sales Department 
Onboard flash memory Interface Co., Ltd. 
gang programmer ITF2000 Gang programmer that supports onboard serial write operations. System Instruments Division 
Flash on-board NET IMPRESS Gener ioureenein-Circuliorcarcinineniorsiachanlersconuie: Yokogawa Digital Computer Corporation 
serial programmer AF220/AF210 ere pee palais Instruments Business Div. 
Flash parallel AF9708/9709 Parallel (independent write, gang)/Programmer that supports onboard | ANDO Corporation 
/on-board serial programmer AF9723(Gang) serial write operations. (Flash Support Group, Inc.) 





CPU Evaluation Board 


Onboard Debugging 
Environment 





AM1 STARTER KIT 


AM1 debug Probe 





This CPU evaluation board supports evaluation of AM1 (MN101C/E) 
applications over a USB 

connection and includes both a compiler and a debugger. 

Onboard debugging environment that supports debugging when connected 
to the AM1 (MN101C/E) microcontroller in a target system 

Includes a device that already has debugger and monitor routines 
downloaded and can be connected over a USB connection that does not 
require a separate power supply. 


@ AM22 (MN102H) Series of 16-bit Microcomputers 


Tool Name 


Model Number 


Set consisting of in-circuit emulator for MN102H series plus 


OBJECT Co., Ltd. 


Developer 











In-circuit Emulators MN102H-G Watchpoint debugger for Windows® 95 / 98 / NT. Sophia Systems and Technology 
Parallel flash memory Weve Technology Co., Ltd. 

- Gang programmer that supports parallel write operations. ; 
gang programmer wna uae — i i aac Sales Department 
Onboard flash memory ; . Interface Co., Ltd. 

Gang programmer that supports onboard serial write operations. , 

gang programmer ubrevoe are Te ci j , System Instruments Division 
Flash on-board NET IMPRESS Ganersiesensacean cr eult eicare nine tories nlerece mnie: Yokogawa Digital Computer Corporation 
serial programmer AF220/AF210 Purp Pine ikea Instruments Business Div. 
Flash parallel AF9708/9709 Parallel (independent write, gang)/Programmer that supports onboard | ANDO Corporation 
/on-board serial programmer AF9723(Gang) serial write operations. (Flash Support Group, Inc.) 








@ AM30 (IMN1030), AM32 (MN103S) Series of 32-bit Microcomputers 





Tool Name 


Model Number 


Description 


C Compilers 


In-circuit Emulators 


GNU Pro 


exeGCC 


UniSTAC 
MN103 series 


C/C++ compiler based on GNU gcc plus simulator/debugger. 


GNU C/C++ compiler for developing high-speed, 
compact embedded systems. 


Set consisting of in-circuit emulator for MN103 series plus Watchpoint 
debugger for Windows® 95 / 98 / 2000 / NT. 
MN103 series support available as option. 


Developer 


Red Hat, Inc. 


Kyoto Micro Computer Co., Ltd. 


Sophia Systems and Technology 





Parallel flash memory 


Weve Technology Co., Ltd. 





- that | : 
gang programmer Y1000-8T Gang programmer that supports parallel write operations Sales Department 
Onboard flash memory ITF2000 Gang programmer that supports onboard serial write operations. Interface Co.,Ltd. 
gang programmer System Instruments Division 
Flash on-board NET IMPRESS eae aieniaceasean- 6 reuimicera mmee tor tlaccImicronenmennes Yokogawa Digital Computer Corporation 
serial programmer AF220/AF210 pre eee ee Instruments Business Div. 
Flash parallel AF9708/9709 Parallel (independent write, gang)/Programmer that supports onboard | ANDO Corporation 
/on-board serial programmer AF9723(Gang) serial write operations. (Flash Support Group, Inc.) 


ROM Emulators 


Programmer Adapter 





PARTNER-ET II 


FLS344CSP-103F33 





High-speed download at 4 MB/s. Including hardware break functions matching for in-circuit 
emulators, real-time trace functions, etc. PC card, PCI and LAN interfaces are standard 
equipment. Includes industry standard source level debugger, PARTNER-ETII / Win. 
Conversion adapter for connecting a MN103SF33N 

flash microcomputer to a Flash programmer. 





Kyoto Micro Computer Co., Ltd. 


Sunhayato Corporation 





>% Business Partner addresses appear the following page. 
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@ AM3 (MN103) Series of 32-bit Microcomputers 


Tool Name 


C Compilers 


ROM Emulators 


Onboard Debugger 


Model Number 


GNU Pro 


exeGCC 


PARTNER-ET II 


PARTNER-J 





Description 


C/C++ compiler based on GNU gcc plus simulator/debugger. 


GNU C/C++ compiler for developing high-speed, 
compact embedded systems. 


High-speed download at 4 MB/s. Including hardware break functions matching for in-circuit 
emulators, real-time trace functions, etc. PC card, PC! and LAN interfaces are standard equipment. 


Includes industry standard source level debugger, PARTNER-ETII/Win. 
JTAG support available with special-purpose option kit. 


Developer 


Red Hat, Inc. 


Kyoto Micro Computer Co., Ltd. 


USB 2.0 support is standard and models that support LAN connection are also 


available. 


Ultrahigh-speed JTAG ICE supports 3 MB/s high-speed downloading. 





High-capacity trace memory (up to 18 Mbits) 


> Business Partner addresses appear the following page. 


@ Common Components 


Tool Name 


Surface Mount 
Sockets 


PRB-TETXxxLFxx: 


Sockets manufactured by Tokyo Eletech Corporation 


Model Number 





PRB-SKTxxxQFxx: 


above a flat foot pattem. 





Sockets manufactured by Yamaichi Electronics Co., Ltd. 


@ Package - Surface Mount Socket 


Manufacturer 


Yamaichi 
Electronics 
Co., Ltd. 


Tokyo 
Eletech 
Corporation 


290 


Package 


QFP044-P-1010 
QFP064-P-1414 
QFP064-P-1818 





Catalog Number 


PRB-SKT44QF10 


Sockets that can be mounted directly 





PRB-SKT64QF14 








QFH080-P-1212 
QFH080-P-1414 


PRB-SKT64QF18 


Distributor 


Daimaru Kogyo,Ltd. 


Technical inquiries: panax@ mecse.mec.mei.co.jp 


Socket Manufacturer Catalog Number 


1C149-044-*24-*5 





IC149-064-*27-*5 
IC149-064-1KS-10883 








PRB-SKT80QF12 





PRB-SKT80QF14 





QFP084-P-1818 





IC149-080-*30-*5% 
1IC149-080-* 16-*5 








PRB-SKT84QF18 


1IC149-084-1KS-10884-* 





QFH100-P-1414 





QFP100-P-1818 
QFP128-P-1818 
QFH048-P-0707 


PRB-SKT100QF14 


IC149-100-*25-*5 





PRB-SKT100QF18 





PRB-SKT128QF18 
PRB-TET48THO07 








IC149-100-1KS-10804B 
IC149-128-*33-*5% 
HQPACK048SD, NQPACK048SD 








PRB-TET48TH0O7-SL 





QFH064-P-1010 


LQFP064-P-1414 


QFH080-P-1212 
TQFP080-P-1212 


HQPACK048SD, NQPACK048SD-SL 





PRB-TET64TH10 
PRB-TET64TH10-SL 








HQPACKO064SD, NQPACK064SD 
HQPACKO064SD, NQPACKO064SD-SL 








PRB-TET64LF14 
PRB-TET64LF14-SL 
PRB-TET80TH12 
PRB-TET80TH12-SL 











LQFP080-P-1414 


HQPACK064SA160 , NQPACK064SA160 
HQPACK064SA160, NQPACK064SA160-SL 
HQPACKO080SD, NQPACKO080SD 
HQPACKO080SD, NQPACKO80SD-SL 











PRB-TET80LF14 
PRB-TET80LF14-SL 








LQFP100-P-1414 


QFP100-P-1818 





HQPACK080SB160, NQPACK080SB 








HQPACK080SB160, NQPACKO80SB-SL 





PRB-TET100LF14 
PRB-TET100LF14-SL 
PRB-TET100QF18 
PRB-TET100QF18-SL 














LQFP112-P-2020 


TQFP128-P-1414 


HQPACK100SD, NQPACK100SD 
HQPACK100SD, NQPACK100SD-SL 
HQPACK100SB, NQPACK100SB 














HQPACK100SB, NQPACK100SB-SL 





PRB-TET112LF20 
PRB-TET112LF20-SL 
PRB-TET128LF14 











HQPACK112SB, NQPACK112SB 
HQPACK112SB, NQPACK112SB-SL 
HQPACK128SE, NQPACK128SE 











PRB-TET128LF14-SL 





LQFP128-P-1818 





HQPACK128SE, NQPACK128SE-SL 





PRB-TET128LF18 
PRB-TET128LF18-SL 








QFP160-P-2828 





HQPACK128SD, NQPACK128SD 
HQPACK128SD, NQPACK128SD-SL 








PRB-TET160QF28 


HQPACK160SB, NQPACK160SB 





PRB-TET160QF28-SL 





QFP208-P-2828 








HQPACK160SB, NQPACK160SB-SL 





PRB-TET208QF28H 
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HQPACK208SD306H, NQPACK208SD 


Mi Business Partner Address 


REGION BUSINESS PARTNER TEL / FAX 


@ Kyoto Micro Computer CO.,Ltd. 
Kyoto Micro Computer CO.,Ltd. 








URL / E-mail 


















































TEL : +81-75-335-1050 Saaaa sani +eiemckiceer 
Japan 2-44, Ooenakayama-cho, Nishikyo-ku, Kyoto-city, Kyoto 610-1104 Japan FAX :+81-75-335-1051 “Mal. = TK Suppor nines cep 
@ Computex Co.,Ltd. 
Computex Co.,Ltd. Tairanbo-bldg., 432-13 Gojyobashihigashi4-chome TEL : +81-75-551-0528 URL_: http:/www.computex.co.jp/ 
Japan Higashiyama-ku Kyoto-city Kyoto 605-0846 Japan FAX : +81-75-551-2585 E-mail : sales@computex.co.jp 
@ Sophia Systems Co.,Ltd. 
; Nohan Corporation TEL :+1-408-866-1820 | YRL_ : http:/www.nohau.com 
North America or +1-888-88NOHAU(+1-888-886-6428) neil a 
51E. Campbell Ave Campbell, CA USA 95008 FAX - +1-408-378-7869 E-mail : sales@nohau.com 
Chi EmDoor T E L : +86-755-25862295/25862371 | URL_ : http://www.emdoor.com 
na Room 17G, Unit A, Zhenye Plaza, No.2014 Baoan Nan Road, Shenzhen China 518008] F A X : +86-755-25863274 | E-mail : sam@emdoor.com 
Tai SuperLink Technologies TEL: +886-2-2698-34-56 | URL_ : http://www.superlink.com.tw/ 
een 3F-8, 77 Shin-Tai-Wu Road Sec.1, Shi-Shih Taipei Hsien, Taiwan 221 F A X : +886-2-2698-35-35 | E-mail : sulin@superlink.com.tw 
Hankook MDS TEL : 82-2-2645-0386 URL_: http://www.hkmds.com/ 
Korea Unico B/D 7F, #907-18 Mok-5-dong Seoul Yangchon-gu South Korea 158-055 FAX :82-2-2649-8290 E-mail : kangyoung@hkmds.com 
: Antycip TEL :483-1-39611414 URL : http://www.antycip.fr 
ranee 98 ter, Boulevard Hellos-Boite, Postale 111-F-95103 Argenteuil Cedex France 95103 | FAX : +33-1-30762973 | E-mail : akkouche @antycip.fr 
; TEL :+44-1280-700262 : : di insight.co. 
U.K. Direct Insight St.James Road Brackley Northants England NN137XY FAX ta eee anes chine ' Ora dedi es 
I I Sightsys TEL :4+972-3-922-2771 URL _ : http://www.sightsys.co.il 
Sas 7 Imbar St., Kiriat Arie Petah-Tikva Israel 49511 FAX :+972-3-922-2059 | E-mail : dani@sightsys.co.il 
Si Flash Technology TEL :+065-6749-6168 URL _ : http://www.flashtech.com.sg 
ngapore No.61 Kaki Bukit Avenue 1, #04-15, Shun Li Industrial Park Singapore 417943 FAX :+065-6749-6138 | E-mail : flashsgp @pacific.net.sg 
North Indi Trident Infosol TEL :+91-80-224-5037 URL_: http://www.tridentinfosol.com 
orth India #401/412, Ranka Park, 5-Lalbagh Road Bangalore India 560 027 FAX :+91-80-229-1566 | E-mail : tridentb@vsnl.com 
: Steffi Smile Agencies ; a ; 
South India 68, 14th Main Road Park, 5-Lalbagh block, G.E.F. Post, Bangalore India 560 026 TEL :+91-80-642-099 | E-mail : rameshwarbandi@vsni.com 
J Sophia Systems Co., Ltd. TEL :+81-44-989-7110 URL _: http://www.sophia-systems.co.jp/ 
apan Kawasaki-Shi, Kanagawa 215-8588, Japan FAX :+81-44-989-7014 | E-mail : intsales@sophia-systems.co.jp 
@ Red Hat, Inc. 
U.S.A. oe Pilve Aalelge, Ne e00 ee leas URL_ : http:/Avww.redhat.com/ 
Red Hat K.K. TEL : +81-3-6406-9900 URL _: http://www.jp.redhat.com/ 
Japan Shin-Roppongi Bldg. 6,7F 7-15-7 Roppongi, Minato-ku Tokyo 106-0032 Japan FAX :+81-3-6406-9901 E-mail : embedded @jp.redhat.com 
@ Yokogawa Digital Computer Corporation 
North Yokogawa Digital Computer Corporation of America TEL :+41-408-244-1932 URL _: http://www.ydcusa.com 
America 3777 Steven Creek Blvd. Suite 240 Santa Clara, CA 95051 U.S.A. FAX : +1-408-244-1881 E-mail : sales@ydcusa.com 
Ashling Microsystems Limited Intec 2, Wade Road, Basingstoke, : +44-1256-811998 URL_: http://www.ashling.com/advice/ 
Europe Hants.RG24 8NE U.K. : +44-1256-811761 E-mail : advice @ash-uk.demon.co.uk 
KM Data Inc. : +82-2-3281-0333 URL _ : http:/Awww.kmd.co.kr 
Korea 505-2, DaeRyung Techno-Town, 327-24, Gasan-dong Kumcheon-Gu, Seoul, Korea : +82-2-3281-3117 E-mail : kmdata@kmd.co.kr 
Japan Yokogawa Digital Computer Corporation : +81-42-333-6222 URL : fl ee 
other' countries | Keio-Fuchu 1-chome building 1-9 Fuchu-cho, Fuchu-shi Tokyo, 183-8540 Japan : +81-42-352-6107 E-mail: info @advice.ydc.co.jp 
@ Interface Co., Ltd. 
Japan Interface Co., Ltd. TEL : +81-42-528-8651 URL_ : http://(www.itf.co.jp 
2-1-1382 Edakubo-bldg. 2F, Nishiki-cho, Tachikawa-shi Tokyo, 190-0022 Japan FAX : +81-42-528-8652 E-mail : sales @itf.co.jp 
@ Sunhayato Corporation 
TEL : +81-3- -04 RL_: http: .sunhayato.co.j 
Japan 3-40-1 Minamiootsuka Toshima-ku, Tokyo 170-0005 Japan FAX oe ae ; eee 
@ Daimaru Kogyo,Ltd. 
; TEL : +81-6-6244-6672 RL_: http: dai k .CO.j 
Japan Kounoike-bldg., 3-6-1 Kitakuhou-cho Chuo-ku, Osaka-city 544-0057 Japan FAX: ne cepeie er shite ; eee oe 
@ Communication and Technology Systems, Inc. [C.A.T.S.,INC.] 
S.A Communication and Technology Systems, Inc. TEL : +1-408-971-6253 URL _: http:/Awww.zipc.com/ 
U.S. 111N. Market Street, suite 1000-17 San Jose, CA 95113-1101, U.S.A. FAX : +1-408-288-4633 E-mail : info@zipc.com 
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REGION 
@ ANDO Corporation 


URL / E-mail 








North FXP LIMTED, INC.Mr.Geary Africa TEL :+1-310-204-5141 E-mail - hol k@aol 
America 2265 WESTWOOD BLVD #588, LOS ANGELS, CA 90064 FAX :+41-310-815-9773 men Eee ae 
ANDO EUROPE B. V. (HEADQUARTERS) TEL :+31-0-20-6981441 ee 
Europe Dalsteindreef 57-77 1112 XC Diemen The Netherlands FAX :+31-0-20-6998938 | E-mail : miyazaki@ando.nl 
- SEOUL ELECTRONICS CO.,LTD. TEL :+82-2-394-5451 ee 
bee 222-2 HONGJE-DONG, SEODAEMOON-KU, SEOUL FAX : +82-2-394-5452 BU AS een gre tne eee er 








Japan Flash Support Group, Inc. TEL :+81-53-428-8383 URL 
other’ countries | 9162-1 Miyakoda-cho, Hamamatsu-shi, Shizuoka, 431-2102 Japan FAX :+82-53-428-8377 E-mail 
@ Wave Technology Co., Ltd. 
Japan Wave Technology Co., Ltd. TEL : +81-3-5304-1885 
1-17-12 Ritz Hatsudai-bldg. 7F, Honmachi, Shibuya-ku Tokyo, 151-0071 Japan FAX : +81-3-5304-1886 


@ OBJECT Co., Lid. 


Japan 3rd Floor, Mori New Bldg. 1-3-1 Hotarugaike Higashimachi, Toyonaka, Osaka 560- TEL :+81-6-6844-1747 URL 
0032, Japan FAX : +81-6-6844-1760 E-mail 








MiFor Inquiries 


@ http://panasonic.co.jp/semicon/micom/ 


992 Panasonic 


: http://www.j-fsg.co.jp 
: Support @ j-fsg.co.jp 


: http:/Awww.y1000.com 
: sales@y1000.com 


: http;//www.OBJECT.jp 
: info @ object.co.jp 
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SALES OFFICES 


@ NORTH AMERICA 
@ U.S.A. Sales Office: 
Panasonic Industrial Company [PIC] 
e New Jersey Office: 
2 Panasonic Way Secaucus, New Jersey 07094, U.S.A. 
Tel: 1-201-348-5257 Fax:1-201-392-4652 
e Chicago Office: 
1707 N. Randall Road Elgin, Illinois 60123-7847, U.S.A. 
Tel: 1-847-468-5720 Fax:1-847-468-5725 
e San Jose Office: 
2033 Gateway Place, Suite 200, San Jose, California 
95110, U.S.A. 
Tel: 1-408-487-9510 
e Atlanta Office: 
1225 Northbrook Parkway Suite 1-151 Suwanee, Georgia 
30024, U.S.A. 
Tel: 1-770-338-6953 
e San Diego Office: 
9444 Balboa Avenue, Suite 185, San Diego, California 
92123, U.S.A. 
Tel: 1-858-503-2910 
® Canada Sales Office: 
Panasonic Canada Inc. [PCl] 
5770 Ambler Drive 27 Mississauga, Ontario L4W 2T3, 
Canada 
Tel: 1-905-238-2243 
@ LATIN AMERICA 
® Mexico Sales Office: 
Panasonic de Mexico, S.A. de C.V. [PANAMEX] 
Amores 1120 Col. Del Valle Delegacion Benito Juarez 
C.P. 03100 Mexico, D.F. Mexico 
Tel: 52-5-488-1000 Fax:52-5-488-1073 
e Guadalajara Office: 
Sucursal Guadarajara Av. Lazaro Cardenas 2305 Local 
G-102 Plaza Comercial Abastos; Col. Las Torres 
Guadalajara, Jal. 44920, Mexico 
Tel: 52-3-671-1205 Fax:52-3-671-1256 
® Brazil Sales Office: 
Panasonic do Brasil Ltda. [PANABRAS] 
Caixa Postal 1641, Sao Jose dos Campos, Estado de Sao 


Fax:1-408-436-8037 


Fax:1-770-338-6849 


Fax:1-858-715-5545 


Fax:1-905-238-2414 


Paulo, Brasil 
Tel: 55-12-3935-9000  Fax:55-12-3931-3789 
m@ EUROPE 
® Europe Sales Office: 
Panasonic Industrial Europe GmbH [PIE] 


e Germany Sales Office: 
Hans-Pinsel-Strasse 2 85540 Haar, Germany 
Tel: 49-89-46159-119 Fax:49-89-46159-195 


m@ ASIA 
® Singapore Sales Office: 
Panasonic Semiconductor Sales Asia [PSCSA] 
300 Beach Road, #16-01, the Concourse, Singapore 
199555, the Republic of Singapore 
Tel: 65-6390-3688 Fax:65-6390-3689 
® Malaysia Sales Office: 
Panasonic Industrial Company (M) Sdn. Bhd. 
e Head Office: 
15th Floor, Menara IGB, Mid Valley City, Lingkaran Syed 
Putra, 59200 Kuala Lumpur, Malaysia 
Tel: 60-3-2297-6888 Fax:60-6-2284-6898 
e Penang Office: 
Suite 20-07,20th Floor, MWE Plaza, No.8, Lebuh Farquhar, 
10200 Penang, Malaysia 
Tel: 60-4-201-5113 
e Johore Sales Office: 
Menara Pelangi, Suite8.3A, Level8, No.2, Jalan Kuning, 
Taman Pelangi, 80400 Johor Bahru, Johor, Malaysia 
Tel: 60-7-331-3822 Fax:60-7-355-3996 
® Thailand Sales Office: 
Panasonic Industrial (Thailand) Ltd. [PICT] 
252-133 Muang Thai-Phatra Complex Building, 31st Floor 
Rachadaphisek Road, Huaykwang, Bangkok 10320, 
Thailand 


[PICM] 


Fax:60-4-261-9989 


Tel: 66-2-693-3400 to 3421 Fax:66-2-693-3422 to 3427 


®@ Philippines Sales Office: 
Panasonic Industrial Sales Philippines [PISP] 
102 Laguna Boulevard,Bo.Don Jose Laguna Technopark, 
Santa. Rosa, Laguna 4026, the Philippines 
Tel: 63-2-520-8615 Fax:63-2-520-8629 
®@ China Sales Office: 
Panasonic Industrial (Shanghai) Co., Ltd. [PI(SH)] 
Floor 12, China Insurance Building, 166 East Road 
Lujiazui, Pudong New District, Shanghai 200120, China 
Tel: 86-21-6841-9642 Fax:86-21-6841-9631 
Panasonic Industrial (Tianjin) Co., Ltd. [PI(TJ)] 
Room No.1001, Tianjin International Building 75, Nanjin 
Road, Tianjin 300050, China 
Tel: 86-22-2313-9771 Fax:86-22-2313-9770 
Panasonic SH Industrial Sales (Shenzhen) Co., Ltd. 
[PSI(SZ)] 
e Shum Yip Centre Office: 
25F, Shum Yip Centre, #5045, East Shennan Road, 
Shenzhen, China 
Tel: 86-755-8211-0888 = Fax:86-755-8211-0970 
Panasonic Shun Hing Industrial Sales (Hong Kong) 
Co., Ltd. [PSI(HK)] 
11th Floor, Great Eagle Center 23 Harbour Road, 
Wanchai, Hong Kong 
Tel: 852-2529-7322 
® Taiwan Sales Office: 
Panasonic Industrial Sales (Taiwan) Co.,Ltd. [PIST] 
e Head Office: 
6F, 550, Sec. 4, Chung Hsiao E. RD. Taipei 110, Taiwan 
Tel: 886-2-2757-1900 Fax:886-2-2757-1906 
e Kaohsiung Office: 
6th Floor, Hsin Kong Bldg. No.251, Chi Hsien 1st Road, 
Kaohsiung 800, Taiwan 
Tel: 886-7-346-3815 
® Korea Sales Office: 
Panasonic Industrial Korea Co., Ltd. 
Kukje Center Bldg. 11th Floor, 191 Hangangro 2ga, 
Youngsan-ku, Seoul 140-702, Korea 
Tel: 82-2-795-9600  Fax:82-2-795-1542 


Fax:852-2865-3697 


Fax:886-7-236-8362 


[PIKL] 


semiconductor Company, Matsushita Electric Industrial Co., Ltd. 
Nagaokakyo, Kyoto 617-8520, Japan 


Tel:075-951-8151 
http://panasonic.co.jp/semicon/e-index.html 
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